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® Carboxamide and urea derivatives having ACAT-inhibiting activltyM. 
® Carboxamide derivatives of the following general formula (I): 
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(CH2)m-CR*RMCH2)n-(NH)p-C0NH-(CH2)q-{X) 



^ (wherein and are C-Ca all<yl group or both taken together C1-C3 alkylene group. 



is hydrogen atom, dialkylamino group, etc., 
R* is hydrogen atom. C1-C10 alkyi group, 
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R- is Ci-Cio alkyi group, 

m. n. q are an integer from 0-3. 

p is 0, 1. 

A ring is 




B ring is 5 or 6 membered nitrogen .containing aronnatic ring, are provided, which are useful as mediclnals for 
treating hyperlipemia or atherosclerosis. 
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The present invention relates to carboxannide derivatives having potent lipid lowering activity, and 
therefore, useful as medicinals for treating hyperlipenr^ia and atherosclerosis. 

Hyperlipemia due to abnormal metabolism of lipid is considered to become a cause of arteriosclerosis 
and also a dangerous factor of ischemic cardiac disease, cerebral infarction or the like. It has recently been 
5 shown that acylcoenzyme cholesterol acyltransferase (ACAT) plays an important role In the lipid metabo- 
lism, especially cholesterol metabolism, and it is expected that the compound having an action of inhibiting 
the enzyme ACAT would inhibit the absorption of cholesterol in intestines, lower the serum cholesterol, and 
inhibit the deposition of cholesterol on the arterial wall. 

Therefore, compounds inhibiting ACAT are useful as medicinals for treating hyperlipemida and athero- 

70 sclerosis. t..- /!✓ i i \ 

Amide derivatives showing such ACAT inhibition are disclosed in Japanese Patent Publication (Kokoku) 
No 54718/1988. Japanese Patent Kokai No. 253060/1988. Japanese Patent Kokai No. 316761/1988. 
Japanese Patent Kokai No. 93569/1989. Japanese Patent Kokai No. 6455/1990. Japanese Patent Kokai No. 
6456/1990. Japanese Patent kokai No. 6457/1990. Japanese Patent Kokai No. 258756/1990, Japanese 
75 Patent Kokai No. 275848/1990. Japanese Patent Kokai No. 178954/1991. etc. 

As the results of investigations seeking for compounds showing more potent ACAT inhibition than those 
reported in the above publications, the present inventors have found novel and effective amide derivatives. 
The present Invention has been established based on the finding. 

Thus, the present invention relates to carboxamide derivatives represented by the following general 
20 formula (I): 



25 ^ _ /"-"^ 



30 




(CH2)^--CR^RMCH2)n-(NH)p-CONH--(CH2)q-(^ ( I ) 



(wherein, m. n and q each independently represent an integer from 0 to 3, represents 0 or 1. and 
each independently represent C1-C3 alkyl group, or R^ and R2. taken together, may form C-Ca alkylene 
group. R3 represents hydrogen atom, amino group. C1-C3 alkylamino group. C2-C6 dialkylamino group, Ci- 
C3 alicyl group, C2-C7 acyl group, pyrrolidine group, piperidino group, morpholino group, nitro group. 
35 hydroxy group. C2-C7 acyloxy group, C1-C3 alkoxy group or halogen atom. represents hydrogen atom or 
C1-C10 alkyl group. R^ represents C1-C10 alkyl group, or R* and R^ taken together, may iorm C2-C7 
alkylene group, A ring represents; 



45 




Wherein R^ and R^ each independently represent C1-C5 alkyl group. Ci-Gs alkoxy group, or halogen atom, 
R8 represents hydrogen atom, amino group. C1-C3 alkylamino group, Ca-Cc dialkylamino group, C1-C5 alkyl 
group, C1-C5 alkoxy group, pyrrolidino group, piperidino group, morpholino group or halogen atom; or A 
ring represents; 



55 
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10 

wherein represents hydrogen atom, Ci-Cb alkyi group or Ci-Cs alkoxy group and X represents; 
-(O)r(CH2)K-CRi0R^^-(CH2)y-(O)z- 

75 in which R^° and R'^ each independently represent hydrogen atom or C1-C5 alky I group, r and 2 each 
independently represent 0 or 1 , and x and y each independently represent an integer from 0 to 5 under the 
condition that OSx + y^5;orA ring represents; 
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25 
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wherein B ring represents 5 or 6-membered nitrogen-containing aromatic group, R^^ and R^^ each 
independently represent Ci-Cs alkyl group, optionally substituted phenyl group or piperazino group, pyridyl 
group, Ci -Cs alkoxy group, a group: 



30 



— n; 



>15 



5I6 



35 



(in which R^^ and R**^ each independently represent hydrogen atom or C1-C5 alkyl group, or R''^ and R^^, 
taken together, may form Cs-Cg alkylene group), morpholino group, carboxy group or C2-C^ alkoxycarbonyl 
group, R^* represents hydrogen atom or Ci-Cs alkyl group, with the proviso that R'^ and R'^ are attached 
40 to the two atoms adjacent to the atom on the B ring which is bound to the moiety: 



-C0NH-(CH2)q- 



(in which q has the same significance as defined above), with the proviso that when A ring is; 

45 




55 in which R^ , R^ and R® have the same significance as defined above, then P represents 0) or pharmaceuti- 
cally acceptable salts thereof. 

The present invention will be explained below in detail. 

The present invention Is directed to carboxamide derivatives of the following general formula (I); 
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(CH2)m-CR''RMCH2)n-(NH)p-CONH-(CH2)q-(X) ( I ) 



wherein, m, n and q each represent an integer from 0 to 3. p represents 0 

independently represent C-Ca alky! group (methyi group, propyl group, etc.) or and R^. taken together, 
may form C-Ca alkylene group (methylene group, propylene group, etc.), R^ represents hydrogen atom, 
amino group. C-Cs alkylamlno group (methylamino group, propylamine group, etc.), d-d dialkylamino 
qroup (dimethylamino group, dipropylamino group, etc.). C1-C3 alkyi group (methyl group, propyl group, 
etc ) C2-C7 acyl group (acetyl group, propionyl group, benzoyl group, etc.). pyrrolidine group, piperidino 
oroup morpholino group, nitro group, hydroxy group, acyloxy group (acetyloxy group, propionyloxy 

group' benzoyloxy group, etc.). C-Ca alkoxy group (methoxy group, propoxy group, etc.) or halogen atpm 
(fluorine atom, chlorine atom, bromine atom. Iodine atom, etc.), R* represents hydrogen atom or Ci-C,o 
alkyI group (methyl group, butyl group, heptyl group, decyl group, etc.). R^ represents Ci-C,o alkyl group 
(methyl group, butyl group, heptyl group, decyl group, etc.), or R* and R^ taken together, may form C2-C7 
alkylene group (e.g. ethylene group, tetramethylene group, heptamethylene group, etc.). A ring represents: 



25 \ , 



45 



R^ 



in which Rs and R7 each independently represent C-Cs alkyl group (methyl group, propyl group, pentyl 
qroup etc) Ci-Cs alkoxy group ( methoxy group, propoxy group, pentyloxy group.etc.) or halogen atom 
(fluorine atom chlorine atom, bromine atom, iodine alom.etc.) and R^ represents amino group. C-Cs 
alkylamino group (methylamino group, propylamino group, etc.), Ca-Cs dialkylamino group (dimethylamino 
group dipropylamino group, etc.), hydrogen. C-Cs alkyl group (methyl group, propyl group, pentyl group, 
etc) 'c-Cs alkoxy group (methoxy group, propoxy group, pentyloxy group, etc.). pyrrolidmo group, 
piperidino group, morpholino group or halogen atom (fluorine atom, chlorine atom, bromine atom, iodine 
atom, etc.). or A ring represents; 




50 
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in which P? represents hydrogen atom. C-Cs alkyl group (methyl group, propyl group, pentyl group, etc.) 
or C1-C5 alkoxy group (methoxy group, propoxy group, pentyloxy group, etc.). X represents; 

-(0)r(CH2)H-CR''> R' '-(CH2)y-(0),- 

in which R'° and R^' each independently represent hydrogen atom or Ci-Cs alkyl group (methyl group, 
propyl group, pentyl group, etc.), r and z each independently represent 0 or 1. and x and y each 
independently represent an integer from 0 to 5 with the proviso that 0 S x + y S 5. or A nng represents; 



5 



EP 0 591 830 A1 




BH— R 



14 



in which B ring represents 5 or 6-membered nitrogen-containing aronnatic group (pyrrole ring, pyrazole ring, 
imidazole ring, 1, 2, 3-tria2oie ring, 1, 2, 4-triazole ring, isoxazole ring, pyridine ring, pyridazine ring, 
pyrimidine ring, etc.). R^^ and R^^ ea^h independently represent Ci-Cs alky I group (methyl group, propyl 
group, pentyl group, etc.), phenyl group optionally substituted by a substituent such as Ci-Cs alkyi group 
(methyl group, propyl group, pentyl group, etc.) or C1-C5 alkoxy group (methoxy group, propoxy group, 
pentyloxy group, etc.). piperazino group, pyridyl group, C1-C5 alkoxy group (methoxy. propoxy. pentyloxy. 
etc.), a group: 



in which R^^ and R^^ each Independently represent hydrogen atom or C1-C5 alkyI group (methyl group, 
propyl group, pentyl group, etc.), or R^' and R^^ taken together, may form Cs-Ce alkylene group 
(trimethylene group, hexamethylene group, etc.), morpholino group, carboxy group or C2-CA alkoxycarbonyl 
group (methoxycarbonyl group, propoxycarbonyl group, etc.). and R^* represents hydrogen atom or C1-C5 
atkyi group (methyl group, propyl group, pentyl group, etc.) with the proviso that R''^ and R^^ are attached to 
the two atoms adjacent to the atom on the B ring which is bound to the moiety: 

-CONH-(CH2)q- 

in which q has the same significance as defined above, with the proviso that when A ring is; 



in which R^, R^ and R^ have the same significance as defined above, then p represents 0, or phamnaceutl- 
caliy acceptable salts thereof. 

Of the compounds of the present invention, preferred is the compound of the general formula (I) above 
[wherein m, p and q each independently represent 0 or 1, n represents 0, 1 or 2. R^ represents hydrogen 
atom, C2-C5 dialkylamino group or C2-C4 acyl group, R* represents hydrogen atom. R^ represents Ci-Cs 
alkyl group. A ring represents; 



in which R^ and R^ each independently represent C1-C5 alkyl group, C1-C3 alkoxy group or halogen atom. 
R8 represents hydrogen atom, C2-CG dialkylamino group. C1-C3 alkoxy group or halogen atom, a group: 



— N 
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in which represents hydrogen atom or Ci -Ca alkoxy group. X represents: 
-(0)r(CH2 )x-CR^° ' -(CHz )y-(0)z- 

In which and R^^ each independently represent hydrogen atom or C1-C3 all<yl group, r and z have the 
same significance as defined above, and x and y each Independently represent an integer from 0 to 3 with • 
the proviso that 0^x + y^3, orA ring represents: 




in which B ring represents pyrimidine ring, pyrazole ring or triazole ring. R^^ gpcl R^^ each independently 
represent C1-C5 alkyi group, phenyl group, pyrldyl group or C1-C5 alkoxy group, a group: 

in which R^^ and R^^ each independently represent C1-C3 alky I group, or R^^ and taken together, may 
form C3-C5 alkylene group, morpholino group or C2-C4 alkoxycarbonyl group, and R^* represents hydrogen 
atom or Ci -C3 alkyI group. 

In particular, preferred is the compound whererin m and q each represents 0. n represents 1. p 
represents 0 or 1, and R^. taken together, represent methylene group. R^ and R* each represent 
hydrogen atom, R^ represents pentyl group, and A ring represents 



45 



50 




The compounds of the present invention may contain asymmetric carbon In the molecule, and it will be 
appreciated that such racemic forms as well as optical isomers thereof are involved within the scope of the 
55 present invention. 

Illustrative examples of the compounds of the present invention are shown in Tables 1-13. Each 
symbol in these tables has the following significance. 
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Me: methyl group. Et: ethyl group, n-Pr: normal propyl group. i-Pr: isopropyl group, n-Bu: normal butyl 
group, n-Pe: normal pentyl group, n-Hex: normal hexyl group, n-Hep: norma! hepty! group, Ph: phenyl 
group, Pip: piperidino group, the figure In front of a substituent means the substituted position and 
corresponds to the figure attached to the benzene ring. 



Table-1 
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R2 0 




C - C H 2 - C 0 N H 



/ 



Compound No. 




r2 




R^ 


r5 


1 


-CH2- 


-H 


-H 




-n-Pr 


2 


-CH2- 


-H 


-H 




-n-Bu 


3 




-H 


-H 




-n-Pe 


4 


-CH,- 


-H 


-H 




-n-Hex 


5 


-CH 




-H 


-H 




-n-Hep 


6 


-CH 


2- 


-H 






7 


-CH 


2' 


-H 




-(CH2)5- 


8 


-CH 


2" 


5-COMe 


-H 




-n-Pe 


9 


-CH 


2' 


S-COEt 


-H 




-n-Pe 


10 


-CH 


2' 


5-COPh 


-H 




-n-Pe 


11 


-CH 


2- 


5-NO2 


-H 




-n-Pe 


12 


-CH 


2" 


5-NH2 


-H 




-n-Pe 


13 


-CH 


2" 


5-NMe2 


-H 




-n-Pe 


14 


-CH 


2" 


5-Pip 


-H 




-n-Pe 


15 


-CH 


2" 


6-NO2 


-H 




-n-Pe 


16 


-CH 


2- 


6-NMe2 


-H 




-n-Pe 


17 


' -CH 


2- 


5 -OH 


-H 




-n-Pe 


18 


-CH 


2* 


5-OMe 


-H 




-n-Pe 


19 


-CH 


2' 


5-OEt 


-H 




-n-Pe 
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40 



45 



50 
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Table-2 



\/ 



CCH2)o,-C- 



(CH -CON^H 




Compound No , 






m 


n 


q 


A5 


-H 




-n-Bu 


X 


w 


U 


46 


— n 




-n-Pe 


Q 


n 




47 


-H 




-n-Pe 


1 


0 


0 


48 


-H 




-n-Hex 


1 


0 


0 


49 


-H 




-n.Pe 


1 


0 


1 


50 






1 


0 


0 


51 




-(CH2)3- 


1 


0 


p 


52 


-H 




-n-Pe 


1 


1 


0 


53 


-H 




-n-Pe 


1 


1 


1 


54 


-H 




-n-Pe 


1 


1 


2 


55 


-H 




-n-Pe 


1 


2 


0 


56 


-H 




-n-Pe 


2 


1 


0 


57 


-H 




-n-Pe 


3 


1 


0 


58 


-H 




-n-Pe 


0 


0 


1 


59 


-H 




-n-Pe 


0 


1 


1 


60 


-H 




-n-Pe 


0 


3 


0 


61 


-H 




-n-Pe 


0 


3 


1 


62 


-H 




-n-Pe 


1 


3 


0 


63 


-K 




-n-Pe 


2 


2 


0 


64 


-H 




-n-Bu 


0 


2 


0 


65 


-H 




-n-Pe 


0 


2 


0 


66 


-H 




-n-Hex 


0 


2 


0 
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Table-3 



MeO 



OM e 




\/ 

CCH2)ai-C- (CH2)n -COKH-CCHg) 




10 



75 



Conipound No . 




1 


m 


n 


q 


67 


-H 


-n-Bu 


1 


0 


0 


68 


-H 


-n-Pe 


1 


0 


0 


69 


-H 


-n-Hex 


1 


0 


0 


70 


-H 


-n-Pe 


1 


0 


1 


71 






1 


0 


0 


72 




-(C02)3- 


1 


0 


0 


73 


-H 


-n-Pe 


1 


1 


0 


74 


-H 


-n-Pe 


1 


1 


1 


75 


-H 


-n-Pe 


1 


1 


2 


76 


-H 


-n-Pe 


1 


2 


0 


77 


-H 


-n-Pe 


2 


1 


0 


78 


-H 


-n-Pe 


3 


1 


0 


79 


-H 


-n-Pe 


0 


3 


0 


80 


-H 


-n-Pe 


0 


3 


1 


81 


-H 


-n-Pe 


1 


3 


0 


82 


-H 


-n-Pe 


Z, 


2 


0 


83 


-H 


-n-Bu 


0 


2 


0 


84 


-H 


-n-Pe 


0 


2 


0 


85 


-H 


-n-Hex 


0 


2 


0 



20 



25 



30 



Table-4 




Compound No. 


R* 


1 ^= 


m 


n 


q 


86 


-H 


-n-Bu 


0 


2 


0 


87 


-H 


-n-Pe 


0 


2 


0 


88 


-H 


-n-Hex 


0 


2 


0 


89 


-H 


-n-Pe 


1 


1 


0 


. 90 


-H 


-n-Pe 


1 


2 


0 


91 


-H 


-n-Pe 


1 


1 


1 


92 






0 


2 


0 
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Table-5 




HCHg C ONH 




70 



Compound No . 






R^ 


R* 




-n-Pe 


-i-Pr 


-i-Pr 


3.Ke 




-n-Pe 


-i-Pr 


-i-Pr 


4-Et 


o ^ 


-n-Pe 


-i-Pr 


-i-Pr 


3 -OMe 


Q£ 
70 


-n-Pe 


-i-Pr 


-i-Pr 


4 -OMe 


9/ 


_ n _ 9 o 

— n— * c 


-i-Pr 


-i-Pr 


4-OEt 


98 


-T> -PP 


-i-Pr 


-i-Pr 


3-F 


99 


— n- Jre 


-i-Pr 


-i-Pr 


3-Cl 


100 


-n-Pe 


-i-Pr 


-i-Pr 


4-F 


101 


-n-Bn 


-i-Pr 


-i-Pr 


3 -NMe2 


102 


-n-Pe 


-i-Pr 


-i-Pr 


3-NMe2 


103 


-n-Hex 


-i-Pr 


-i-Pr 


3-NMe2 


104 


-n-Pe 


-i-Pr 


-i-Pr 


3-NEt2 


105 


-n-Pe 


-i-Pr 


-i-Pr 


4-NMe2 


106 


-n-Pe 


-OEt 


-OEt 


-H 


107 


-n-Pe 


-0-n-Pr 


-0-n-Pr 


-H 


108 


-n-Bu 


-0-i-Pr 


-0-i-Pr 


-H 


109 


-n-Pe 


-0-i-Pr 


-0-i-Pr 


-H 


110 


-n-Hex 


-0-i-Pr 


-0-i-Pr 


-H 


111 


-n-Pe 


-OMe 


-OMe 


4 -OMe 


112 


-n-Pe 


-OEt 


-OEt 


4-OEt 


113 


-n-Bu 


-F 


-F 


-F 


114 


-n-Pe 


-F 


-F 


4-F 


115 


-n-Hex 


-F 


-F 


-F 


116 


-n-Pe 


-CI 


-CI 


-H 


117 


-n-Pe 


-Me 


-Me 


-H 


118 


-n-Pe 


-Et 


-Et 


-K 


119 


-n-Pe 


-n-Pr 


-n-Pr 


-H 


120 


-n-Pe 


-Ke 


-Me 


-Me 



45 
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Table-5 



Me 0, 



10 



OMe 




KCHg COKH 



R6 



Compound No . 



75 



20 



25 



30 



35 



40 



121 

122 

123 

124 

125 

126 

127 

128 

129 

130 

131 

132 

133 

134 

135 

136 

137 

138 

139 

140 

141 

142 

143 

\kU 

145 

146 

147 



-n-Pe 
-n-Pe 
-n-Pe 
-n-Pe 
-n-Pe 
-n-Pe 
-n-Pe 
-n-Pe 
-n-Pe 
-n-Pe 
-n-Pe 
-n-Pe 
-n-Bu 
-n-Hex 
-n-Pe 
-n-Pe 
-n-Pe 
-n-Bu 
-n-Pe 
-n-Hex 
-n-Pe 
-n-Bu 
-n-Hex 
-n-Pe 
-n-Pe 
-n-Pe 
-n-Pe 



.i-Pr 
-i-Pr 
-i-Pr 
-i-Pr 
-i-Pr 
-i-Pr 
-i-Pr 
-i-Pr 
-i-Pr 
-i-Pr 
-i-Pr 
-i-Pr 
-i-Pr 
-i-Pr 
-i-Pr 
-OEt 
-0-n-Pr 
-0-i-Pr 
-0-i-Pr 
-0-i-Pr 
-OEt 
-F 
-F 
-CI 
-Me 
-Me 
-Et 



-i-Pr 
-i-Pr 
-i-Pr 
-i-Pr 
-i-Pr 
-i-Pr 
-i-Pr 
-i-Pr 
-i-Pr 
-i-Pr 
-i-Pr 
-i-Pr 
-i-Pr 
-i-Pr 
-i-Pr 
-OEt 
-0-n-Pr 
-0-i-Pr 
-0-i-Pr 
-0-i-Pr 
-OEt 
-F 
-F 
-CI 
-Me 
-Me 
-Et 



3 - Me 

4- Eti 

3 - OMe 

4 - OMe 
4-OEt 

3-F 

3- Cl 

4- F 

3- NH2 

4- NH2 

3- NMe2 

4- NM€2 
3-NMe2 
3-NMe2 
3-NEt2 

-H 
-H 
-H 
-H 
-H 
4-OEt 
-F 
-F 
-F 
-H 
-Me 
-H 



45 



50 



65 
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5 




70 



75 



20 



26 



30 



Compound No. 




r2 


0 3 


R 


K 


148 


-CHj- 


-H 


-n-Pe 


-H 


149 


-CHj- 


-H 


-n-Pe 


3 -Me 


150 


-CH2- 


-H 


-n-Pe 


4-OMe 


151 


-CH2- 


-H 


-n-Pe 


3-NMe2 


152 


-CHj. 


-H 


-n-Pe 


4-NMe2 


153 


-CH2- 


5-OMe 


-n-Pe 


-H 


154 


-CHj- 


6 -Me 


-n-Pe 


-H 


155 


-CH2- 


5-NMe2 


-n-Pe 


-H 


156 


-CH2- 


5-NMe2 


-n-Pe 


3-NMe2 


157 


-CH2- 


-H 


-n-Bu 


-H 


158 


•CH2- 


-H 


-n-Hex 


-H 


159 


-CHj 


CH2- 


-H 


-n-Pe 


-H 


160 


-CH2 


CH2- 


-H 


-n-Pe 


3-NMe2 


161 


-CH2 


CK2- 


5-OMe 


-n-Pe 


-H 


162 


-CH2 


CK2- 


5-NMe2 


-n-Pe 


-H 


163 


-Me 


-Me 


-H 


-n-Pe 


-H 


164 


-Me 


-Me 


-H 


-n-Pe 


3-OMe 


165 


-Me 


-Me 


-H 


-n-Pe 


3-NMe2 


166 


-Me 


-Me 


-H 


-n-Bu 


-H 


167 


-Me 


-Me 


-H 


-n-Hex 


-H 


168 


-Me 


-Me 


5-NMe2 


-n-Pe 


-H 



35 



40 



45 



50 
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Table-8 




Compound No . 


w 






X 


169 


1 




-0CH(CH3)2 


-(CH2)i- 


170 


1 


.(CHzj^CKj 


-OCH(CH3)2 


-OCH2O- 


1/1 


1 


- f CH-i ) ,CHi 


-OCH{CH3)2 


-0(CH2)2O- 


172 


1 


-(CH2)tCH3 


.0CH(CH3)2 


.0CCH2)30- 


173 


1 


-(CH2)-CH3 


-0CH(CH3)2 


.0(CH2)2- 


174 


1 


-(CH2)iCH3 


-0CH(CH3)2 


.0(CH2)3- 


175 


1 


-(CH2)4CH3 


-0CH(CH3)2 


-(CH2)20- 


176 ■ 


1 


-(CH2)4CK3 


.OCH(CH3)2 


-(CH2)30- 


177 


1 


-(CH2);.CH3 


-CH(CH3)2 


-OCHjO- 


178 


1 


-(CH2)iCH3 


.CH(CH3)2 


-.0(CH2)2O- 


179 


1 


-(CH2)tCH3 


-CH(CH3)2 


-0(CH2)2- 


180 


1 


-(CH2)tCH3 


-CH(CH3)2 


.0(CH2)3- 


181 


1 


-(CH2)4CH3 


-OCH(CH3)2 


-CHCCH3)(CH2)3- 


182 


1 


-(CH2)iCH3 


-OCH(CH3)2 


.C(CH3)2{CH2)3- 


18 3 


1 


-(CK2)iCH3 


-OCK3 


-(CH2)4- 


' 184 


1 


-(CH2)iCH3 


-OCH2CH3 . 




185 


1 


-{CH2)i:CH3 


.OCH2CH3 


-(CH2)3- 


186 


1 


-(CH2)^CH3 




-0C(CH3)2CK2- 


187 


1 


-(CH2)3CH3 


-OCH(CH3)2 


-CCH2)«- 


188 


1 


-(CH2)5CK3 


-OCH(CH3)2 




189 


1 


-(CH2)4CH3 


«0(CH2)2CH3 




190 


2 


-{CH2)iCH3 


-OCH(CH3)2 


-{CH2)4- 


191 , 


2 


.(CH2)iCH3 


-CH(CH3)2 


.0(CH2)3- 
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Compound No . 


V 






X 


192 


1 


-(CH2),CH3 


.0CH(CH3)2 


-(CH2)4- 


193 


1 


-(CH2),Cr:3 


-0CH<CH3)2 


-(CH2)3- 


194 


1 


-(CH2)4CH3 


-OCH2CH3 


-(CH2),- 


195 


1 


.(CH2),CH3 


-OCH3 


-(CH2)i- 


196 


1 


.(CH2)^CH3 


-0CH(CH3)2 


-OCH20- 


197 


1 


-(CH2)iCH3 


-OCH(CH3)2 


.0(CH2)20- 


19S 


1 


-(CH2)iCH3 


.0CH(CH3)2 


-0(CH2)3- 


199 


1 


.(CH2)iCH3 


-CH(CH3)2 


-0(CH2)3- 


200 


1 


.(CH2)5CH3 


-0CH(CH3)2 


-(CH2)4- 


201 


2 


.(CH2)iCH3 


-0CH(CH3)2 


-(CH2)4- 


202 


2 


.(CH2)4CH3 


-CH(CH3)2 


-(CH2)4- 
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Table-10 




Compound No. 


V 










203 


1 


— CH2CH2CHJ 


-N(CH3)2 


-N(CH3)2 


-H 


204 


1 


-(CH2)3CH3 


-N(CH3)2 


-NCCH3)2 


-H 


205 


1 


.(CH2)3CH3 


-N(CH3)2 


-N(CH3)2 


-.H 


206 


1 


-(CH2)4CH3 


-N(CH3)2 


-N(CH2CH3)2 


-H* 


207 


1 


-(CH2)aCH3 


-N(CH2CH3)2 


-N(CH2CH3)2 


-H 


208 


1 


.(CH2)4CH3 


-.NHCH(CH3)2 


-NHCH(CH3)2 


-H 


209 


1 


-(CH2)^CH3 


-N(CH3)2 


-0CH(CH3)2 


-H 


210 


1 


.(CH2)4CH3 


-N(CH3)2 


-0(CH2)2CH3 


-H 


211 


1 


.(CH2)aCH3 


-0(CH2)2CH3 


-0(CH2)2CH3 


-H 


212 


1 


.(CH2)4CH3 


-CH3 


.CH3 


-H 


213 


1 


-(CH2)4CH3 


-CH2CH3 


-CH2CH3 


-H 


214 


1 


.(CH2)4CH3 


.CH(CH3)2 


-CH(CH3)2 


-H 


215 


1 


-(CH2)4CH3 


.NCCH3)2 


-N(CH3)2 


-CH3 


216 


1 


-(CH2)^CH3 


-N(CH3)2 


-N(CH3)2 


-H 


217 


1 


.(CH2)4CH3 






-H 


218 


1 


-(CH2)4CH3 






-H 


219 


1 


-(CH2)4CH3 


-OCH3 


-OCH3 





Table- 10 ( Continued ) 



Compound No . 


W 


R^ 


R^2 


R^^ 




220 


1 


-(CH2)4CH3 


-OCH(CH3)2 


.OCK(CH3)2 


- K 


221 


1 


-(CH2)4CH3 


-N(CH3)2 


-OCH2CH3 


-K 


222 


2 


-(CH2)4CK3 


-N(CH3)2 


-N(CH3)2 


-H 


223 


2 


-(CH2)4CH3 


-N(CH3)2 


-OCH2CH3 


-H 


224 


2 


-(CH2)4CH3 


-N(CH3)2 


-OCH(CH3)2 


-« 
4* 
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Table-11 

/(CKo) -^ 
{ w 0 




wwlllUwUilM tiw * 


W 






R^^ 


R^^ 


225 


1 


«(CH2)3CH3 


-N(CH3)2 


-N(CH3)2 


-H 


226 


1 


.(CH2)4CH3 


-N(CH3)2 


-N(CH3)2 


-H 


227 


1 


-(CH2)5CK3 


-N(CH3)2 


-N(CH3)2 


-K 


22B 


1 


-(CH2)4CK3 


-N(CH3)2 


.N(CH2CH3)2 




229 


X 


-(CH2)«CK3 


-N(CH2CH3)2 


-N(CH2CH3)2 


-K ■ 


230 


1 


-(CH2)4CH3 


-MHCH(CH3)2 


-NHCH(CH3)2 


-H 


231 


1 


.(CH2)4CH3 


-N(CH3)2 


.OCH(CH3)2 


-H 


232 


1 


-(CH2)4CK3 


-N(CH3)2 


-OCH2CH2CH3 


-H 


233 


1 


-(CH2)4CH3 


.OCH2CH2CH3 


-OCH2CH2CH3 


-H 


234 


1 


-(CH2)4Cn3 


-CH3 


-CH3 


-H 


235 


i 


-(CH2)4CH3 


-CH2CH3 


-CH2CH3 


-H 


236 


1 


.(CH2)iCH3 


-CH(CH3)2 


-CH(CH3)2 


-K 


237 


1 


-(CH2)4CH3 


-N(CH3)2 


-N(CH3)2 


-CH3 


23S 


2 


-(CH2),CH3 


-N(CH3)2 


-N(CH3)2 


-K 


239 


2 


-(CH2)tCH3 


-N(CH3)2 


-OCH2CH3 


-H 


240 


2 


.(CK2),CH3 


-N(CH3)2 


-OCH(CH3)2 


-H 
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Table-12 




R'3 





Compound No . 


W 


r5 






Ri^ 












-C(CH3)3 


-K 


T K 
I O 


Z4Z 






wfc« V ^k*3 / 2 




-E 


20 


243 


1 


-<CH2)*CH3 


-CH(CH3)2 


-<o> 


-CH3 


25 


244 


X 


- (^-"2 ; L^^2 




-CH^ 


-H 




245 


1 


-(CH2)4CH3 


.0CH3 


-CH3 


-H 




246 


1 


-(CH2)£CH3 


-0CH2CH2CH3 


-CH(CH3)2 


-H 


30 


247 


1 


.(CH2)tCH3 


-N(CH3)2 


.CH(CH3)2 


-H 




248 


1 


-(CH2),CH3 


-OCH(CH3)2 




-CH3 


35 


249. 


1 


-(CH2)4CH3 


-OCH(CH3)2 


-CH3 


-CH3 




250 


1 


-(CH2)^CH3 


-OCH(CH3)2 


-CH(CH3)2 


-CH3 




251 


1 . 


-(CH2)4CH3 


.OCH(CH3)2 


-C(CH3)3 


-CH3 


40 


252 


1 


-(CH2)4CH3 


-COOCH2CH3 




-H 




253 


L 


-(CH2)4CH3 


-OCH(CH3)2 


-CH(CH3)2 


.CH2CH3 


45 


254 


1 


-(CH2)3CH3 


.OCH(CH3)2 


-C(CH3)3 


-CH3 




255 


1 


.(CH2)3CH3 


-OCH(CH3)2 


-C(CH3)3 


-CH3 




256 


2 


-.(CH2)cCH3 


-OCH(CH3)2 


-C(CH3)3 


-CH3 



50 



55 
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Table-13 



^ (CH2)4CH3 R\ 

0 RfsV^ 



Compound No . 


B 








257 




2«CH(CH3)2 


5.CH(CH3)2 


-H 


258 


"s=J 


2-CH(CH3)2 


5-0CH(CH3)2 


-H 


W 7 




2-0CH(CH-,)9 


S-0CH(CH3)2 


-H 


• 260 




2-N(CH3)2 


5-N(CH3)2 


-H 


261 




l.CH(CH3)2 


3.CH(CH3)2 


-H 


262 




l.CH(CH3)2 


3-OCH(CH3)2 


-H 


263 




l.CHCCH3)2 


3-N(CH3)2 


-H 


264 




2-CH(CH3)2 


4.CH(CH3)2 


-H 


265 




2-N(CH3)2 


A.N(CH3)2 


-H 
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Table- 1 3 ( Continued) 





Compound ;Io . 


B 


« 1 2 


R 




5 


266 




2-CH(CH3)2 


S-CHCCH^)^ 


-H 


70 


267 




2.OCK2CH2CH3 


5.CK(CH3)2 


-H 


75 


268 




2-NHCH2CH3 


5-CH(CH3)2 


-H 


20 


269 


\— — J 


2-N(CH3)2 ' 


5-N(CH3)2 


-H 




270 


— > N 


3-CH(CH3)2 


5-CH(CH3)2 


-H 


25 


271 


— ' n 


3-CH(CH3)2 


5.N(CH3)2 


-H 


30 


272 




3-CH{CH3)2 


5-CH(CH3)2 


-H 


35 


273 




3.N(CH3)2 


5-CH(CH3)2 






274 




3-.OCH(CH3)2 


5-CH(CH3)2 


-H 


40 


275 




2-CH(CH3)2 


4-CH(CH3)2 


-H 


45 


276 




2-OCH(CH3)2 


C»-CH(CH3)2 


-H 



50 
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Table-1 3 ( Continued ) 



Compound Mo . 


B 








Ill 




2-0CH(CH,)2 


A-0CH(CH3)2 


-K 


278 




2-N(CH3)2 


4.CH(CH3)2 


-H 


279 


4) 


2-N(CH3)2 


4-N(CH3)2 


-K . 


280 




2-N(CHj)2 


4.N{CH3)2 


6.CH3 


281 




3-CH(CH3)2 


5-CH(CH3)2 


-H 


282 




3-OCH{CH3)2 


5-CH{CH3)2 


-H 


283 




3-0CH(CHj)2 


. 5.0CH(CH3)2 


-H 


284 




3-N(CH3)2 


5-CH(CH3)2 


-H 


283 




3.N(CH3)2 


5-N(CH3)2 


-H 


285 




3-CH(CH3)2 


5-CH(CH3)2 


-H 


287 




3-N(CH3)2 


5-N(CH3)2 


-H 


288 


-N // 

\— N 









Synthesis of the compounds 0I the present invention will be explained beiow. 



22 



EP 0 591 830 A1 



(i) Compounds of p = 0: 




(CH2)m-C-(CH2)n-C02H 



(n) 




(CH2)m-O-(CH2)n-C0Y 



(m) 



H2N(CH2) 



(IV) 



(I) 



in the formulae above. R'. R^ R^ R*. RS m, n. q, and A ring have the same significance as defined above, 
and Y represents a leaving group such as halogen atom, alkyloxycarbonyloxy group, pivaloyloxy group, 
dichlorophosphoryloxy group (-OP(0)Cl2),phthalimidoxy group, succinimidoxy group, l-imidazolyl group. 

all^yloxy group or the lll<e. ,. . j 

Compound (I) of the present invention can be prepared by converting the phenylalltylcarboxylic acid 

derivative (II) to the intermediate (III) and reacting it with Compound (IV)- 

As the intermediate (III) there are exemplified phenylaikylcarboxylic acid chloride (in the formula above, 
Y represents chlorine atom) obtained by reacting phenylaltcylcarboxylic acid derivative (II) with thionyi 
chloride phosphorus pentachioride, phosphorus trichloride or the lilce; mixed acid anhydride ( in the 
formula 'y represents alkyloxycarbonyoloxy group or pivaloyloxy group) obtained by reacting phenylaikyl- 
carboxylic acid (II) with alky I chloroformate or pivaolyl chloride: acid anhydride Cm the formula, Y represents 
dichlorophosphoryloxy group) obtained by reacting phenylaikylcarboxylic acid (II) with phosphoryl chlonde; 
active ester (in the formula, Y represents phthalimidoxy group or succinimidoxy group) obtained by reacting 
phenylaikylcarboxylic acid (II) with N-hydroxyphthallmide or N-hydroxysuccinimide; N-acylderivative (in the 
formula Y represents l-imidazolyl group) obtained by reacting phenylaikylcarboxylic acid (II) with carbonyl 
diimidazole- ester derivative (in the formula, Y represents alkyloxy group) obtained by reacting phenylaikyl- 
carboxylic acid (II) with ordinary alcohol, and the like. In the reactions above, inert solvents such as 
methylene chloride, chloroform, 1, 2-dichloroethane, benzene, toluene, hexane. heptane, diethyl ether, 
tetrahydrofuran, dioxane. ethyl acetate, N,N-dimethylformamide and the like may be used as a solvent. 

Further inert organic amines such as triethylamine, pyridine, etc. or inorganic bases such as sodium 
hydrogencarbonate, potassium carbonate, etc. can be used for effecting the reactions smoothly. The 
reactions are effected at temperature from -1 5 - 1 00 • C, preferably 0 • C - 80 • C. 

The stating phenylaikylcarboxylic acid (II) (n = 0) can be prepared in the same manner as described, 
for example in J-P, Pieu et al.. Tetrahedron. 1986. 4095. The compound (n = 1 - 3) can be prepared by 
adding 1 - 3 carbon atoms to the phenylaikylcarboxylic acid (n = 0). These reactions can be effected, for 
example according to Shin Zikken Kagaku Koza Vol.14. Synthesis and Reactions of Organic Compounds 
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(II), p. 921, edited by Chemical Society of Japan, (1977). published by Maruzen. 

For example, phenylalkylcarboxylic acid (n = 1) can be prepared by reducing phenylalkylcarboxylic 
acid (n = 0). for example, with lithium aluminum hydride (UAIHa) to give phenylalkyi alcohol derivative, 
converting the latter into the methanesulfonic acid ester with methanesulfonyl chloride or converting the 
same into phenylalklyl halide with phosphorus halide or the like, reacting said product with sodium cyanide 
or the like to give the phenylalkyi cyanide and hydrolyzing the cyanide with an acid or an alkali. 

The starting compound (IV) (q = 0) is known or can be easily prepared by known methods. The 
compound (q = 1 - 3) can be prepared by adding 1 - 3 carbon atoms to the carboxylic acid derivative or its 
halide derivative. These reactions can be effected according to the method as described, for example, in 
Shin Jikken Kagaku Koza, Vol. 14, Synthesis and Reactions of Organic Compound (III), p. 1332, edited by 
Chemical Society of Japan (1978), published by Maruzen. 

(ii) Compounds of p = 1 : 
[A] 




(CH2)m-CR^RMCH2)n-NH2 + OCN-{CH2)q-{T) 



(VI) 



(I) 



In the formulae. R^ R^. R^, R*^. R^, m, n. q. and A ring have the same significance as defined above. 

The compound (I) of the present invention can be prepared by condensing the compound (V) with the 
compound (VI) in an inert solvent such as benzene, toluene, xylene, hexane, heptane, diethyl ether, 
tetrahydrofuran (THF). dioxane, N. N-dimethylformamide or the like at temperature from 0 • C to 150 - C. 

The compound (VI) above can be prepared by reacting the compound of the general formula (VII): 



HOOG-<CH2)q-(^ ( vn ) 



wherein g and A ring have the same significance as defined above, with diphenylphosphoryl azide (DPPA) 
in the presence of inert organic amine such as triethylamine or the like at temperature from room 
temperature to 150 'C in an inert solvent such as benzene, toluene, xylene or the like. 
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[B] OR^ 



R'^O 




(CH2)m-CR*R -(CH2)n-NC0 + H2N-(CH2)q 



(vm) 



(IV) 



(I) 



wherein R^ R\ R^ m, n, q, and A ring liave the same significance as defined above. 

The compound (I) of the present invention can be prepared by reacting the compound (VIII) with the 
compound (IV) under the same conditions as in A method above. 



[C] 



OR' 



R^O 




(CH2)m-CR*R-(CH2)n-NH2 



(V) 



OR' 



R^O 




(CH2)m-CR*RMCH2)„-NHCO-Z 



(DC) 



(IV) 



(I) 



In the formulae above. R\ R^. R^, R*. R^. m. n. and q have the same significance as defined above and Z 
represents a leaving group such as halogen atom, aryloxy group, alkyloxy group or the lil^e. 

The compound (I) of the present invention can be prepared by converting the compound (V) into the 
intermediate (IX) and reacting the latter with the compound (IV). The intermediate (IX) illustratively includes 
phenylalkylcarbamoyi chloride (IX. Z = CI) obtained by reacting the compound (V) with phosgene, 
trichloromethyl chloroformate, bis (trichloromethyl) carbonate or the like, phenylalkylcarbamoyi aryl ester or 
phenylalkylcarbamoyi alkyi ester (IX. Z = aryloxy or alkyloxy group) obtained by reacting the compound (V) 
with aryl chloroformate or alkyI chloroformate. In this reaction, any solvents inert to the reaction such as 
benzene toluene, hexane, heptane, diethyl ether, tetrahydrofuran. dioxane, ethyl acetate or the like may be 
used without special limitation. Further, organic amines such as triethylamine. pyridine or the like and 
inorganic bases such as sodium hydrogencarbonate. potassium carbonate or the like which are inert to the 
reaction may be used for effecting the reaction smoothly, and the reaction is effected at temperature from 
-15 • C to 150 • C. preferably 0 • C to 120 • C. 
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10 



H2N-(CH2)<,-(X) 
(IV) 



ZC0NH-(CH2)q-(T) 
(X) 



(V) 



(I) 



75 



20 



25 



30 



35 



40 



In the above formulae, q, A ring and Z have the same significance as defined above. 

The compound (I) of the present invention can be prepared by converting the compound (IV) into the 
intermediate (X) and reacting the latter with the compound (V). 

The intermediate (X) above illustratively includes phenylcarbamoyi chloride (X, Z= C1 ) obtained by 
reacting the compound (IV) with phosgene, trichloromethyl chloroformate, bis(trlchloromethyl) carbonate or 
the like and phenylcarbamoyi aryl ester or phenylcarbamoyi alky! ester (X, Z = aryloxy or alkyloxy group) 
obtained by reacting the compound (IV) with aryl or alkyi chloroformate. The reaction is effected under the 
same conditions as in C method above. 

The compound (V) used as a starting material in A - D methods can be prepared as shown below. 

Scheme 1: 




R^O 



• (CH2)n,-CR'^RMCH2)n-COOH 
R3 (H) 
OR^ 

{CH2)m-CR*RMCH2)n-CON Hg 
(XI) 




- (V) 



In the formulae above. R\ R^, R^. R*. RS, m and n have the same significance as defined above. 

45 For example, the compound (V) Is prepared by reacting phenylalkylcarboxylic acid derivative (II), 
obtained according to the method as described in J-P. Pieu et al.. Tetrahedron, 1986, 4095, with thionyl 
chloride to give the acid chloride and treating the latter with ammonia to give phenylalkylcarbamide 
derivative (XI) and then reducing the intermediate (XI) with a reducing agent such as lithium aluminum 
hydride (LiAIH^) or sodium borohyd ride-acetic acid, or according to the method shown in the following 

50 scheme 2. 



55 
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Scheme 2: 



70 



75 



20 



25 



30 



35 



40 



45 



(XII) 



{CH2)m-CH2-CN 



R^O 




(V-a) 



.n t.e fo.u.ae above, R^ B3. . .ave san,e si.n.cance as .e«ned above, and 

compound ^-a) '^^^"^^ ^^f^J^ITXtte^^ a-'hyd'rog^n position of the nitrile. for example, according to the 

S)^anTr;rr:idr^^^^^^^^ - U..\ . ..e to ..e the aimed 

-T^aHv active compound (V) - -J-^^^ 

a^l^Jn^rsaVr;: t^/rTre^c^Xrd witli optica,, active carboxv-ic acid such as 

or L-tartaric acid to give a salt and ';«c;y^t^"^'"9 J);^ f^; ^^^ .^^^ compound (VII). the compound (q = 0) is 
Of the starting materials, namely ^he compound (IV) tl^^ P \ . 3^ ^e prepared by 

known or easily available f^-t"?hl%arxyraci?deTwa^^^^^^^^^ 

increasing 1 - 3 carbon atoms to the '^^/^'^^./Jg^^^^ Koza. Vol. 14, Synthesis and Reactions 

effected according the m^^^^^^^^^^^^^ of Japan, published by Maruzen, 

of Organic Compound (111). P.1 332 (1978). editea Dy n,edicinlas for treating hyperlipemia or 

The compounds of the present '"^®"tion are useful as rn^^^ 
atherosclerosis, and they are pref^^^^^^^^^^^^^ prepared by mixing the 

are tablets, granules, powders, capsules or tne mk©^ gxcipients (e. g. glucose, lactose, corn 

compound of the present invention with ^^u J^^^^ cellulose (CMC), etc.). 

starch or mannitol). binders e^^ g. ^^y^^l-yP:^^ ' ^^^^^^^^ ^^alc. magnesium stearate. etc.). 
disintegrators (e. g. starch. 9«'«*" P°^^«^' ^ ^j' '"^^f "^g^pt^nve^ to human adult by oral route is 0.1 
SerrrcirdS^St '^^^^'X, -Pon necessity of the patient. 

SlVee Of diseases to be treated, activity degree of the effective compound. 



50 EXAMPLE 



invention. 
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Reference Example 1. 

Preparation of 3-(2, 3-methylenedioxyphenyI)octanoic acid; 

5 To a suspension of 1.26 g (33 mmol) of lithium aluminum hydride (LiAIH^) in 50 ml of tetrahydrofuran 

(THF) was dropwise added 5.01 g (20 mmol) of 2-(2, 3-methylenedioxyphenyl)heptanoic acid under water 
cooling. The reaction mixture was stirred at room temperature for 3 hours, and 1.26 ml of water, 1.26 ml of 
15 % aqueous sodium hydroxide and 3.78 ml of water were added in this order. After 50 ml of ethyl ether 
was added, the mixture was stirred, and precipitated white solid was filtered off. The filtrate was 

10 concentrated in vacuo to give 4.65 g of 2-(2, 3-methylenedioxyphenyl)heptanol as an oil. 

To a solution of 6.65 g (28.1 mmol) of 2-(2, 3-methylenedioxyphenyl)heptanol in 80 ml of methylene 
chloride was added 4.30 ml (30.9 mmol) of triethylamine, and 2.28 ml (29.5 mmol) of methanesulfonyl 
chloride was dropwise added. The reaction mixture was stirred at room temperature for 30 minutes, washed 
with water twice, dried over anhydrous magnesium sulfate and the solvent was evaporated to give 8.76 g of 

75 2-(2, 3-methylenedioxyphenyl)heptyl methanesulfonate as an oil. 

Thus obtained 8.76 g (27.9 mmol) of 2-(2. 3-methylenedioxyphenyl)heptyl methanesulfonate was 
dissolved in 70 ml of methyl ethyl ketone, and the solution was mixed with 6.6 g of sodium iodide. The 
resultant mixture was refluxed under heating for 10 hours. After cooling, the precipitated salt was filtered off, 
and the filtrate was concentrated in vacuo. The residue was chromatographed on a silica gel column 

20 (eluent; ethyl acetate/hexane = 1/20) to give 8.36 g of 2-(2, 3-methylenedloxyphenyl)heptyl iodide as an oil. 
Then, 8.36 g (24.1 mmol) of 2-(2. 3-methylenedeoxyphenyl)heptyl iodide was dissolved in 25 ml of 
dimethyl sulfoxide, and the solution was mixed with 1.42 g (29 mmol) of sodium cyanide. The resultant 
mixture was stirred under heating at lOO'C for 3 hours. After cooling, the mixture was mixed with 75 ml of 
water and extracted twice with ethyl acetate. The extract was washed with saturated saline, dried over 

25 anhydrous magnesium sulfate, and the solvent was evaporated. The residue was chromatographed on a 
column of silica gel. eluting with ethyl acetate/hexane (1/10) to give 3.00 g of 2-(2. 3-methylenediox- 
yphenyl)heptyl cyanide as an oil. 

To 3.00 g (12.2 mmol) of 2-(2, 3-methylened}oxyphenyl)heptyl cyanide were added 18 ml of ethylene 
glycol, 6 ml of water and 3.65 g (purity 85 % 55.3 mmol) of potassium hydroxide, and the resultant mixture 

30 was refluxed under heating for 3 hours. After cooling, the mixture was mixed with 60 ml of water and 
acidified with hydrochloric acid and extracted twice with ethyl acetate. 

The extract was washed with saturated saline, and the solvent was evaporated, The residue was 
chromatographed on a silica gel column, eluting with ethyl acetate/hexane (1 : 2) to give 2.64 g of 3-(2, 3- 
methytenedioxyphenyl)octanoic acid as an oil. 

35 NMR (CDCI3): 5 = 0.83 (t. 3H), 1.1-1.3 (m, 6H). 1,57-1.70 (m. 2H), 2.61-2.78 (m, 2H), 3.12-3.24 (m. 

1H). 5.91 (s. 2H). 6.63-6.79 (m. 3H) 

Reference Example 2 

40 Preparation of (R)-2-(2, 3-methylenedioxyphenyl)-heptanoic acid: 

The salt obtained from (±)-2-(2, 3-methylenedioxyphenyl)heptanoic acid and (S)-l-phenylethylamine 
was recrystallized three times from a mixed solvent of ethyl acetate-heptane (1 : 9). This salt was mixed 
with hydrochloric acid and shaken with methylene chloride. The organic layer was washed with dilute 
45 hydrochloric acid, dried over anhydrous magneisum sulfate and the solvent was evaporated to give (R)-2-(2, 
3-methylenedioxyphBnyl)heptanoic acid. Yield 39%. mp. 47 - 48-C. [ah^ -64.5 • (MeOH. c = 1.01) 

Reference Example 3 

50 Using various carboxylic acids in place of 2-(2. 3-methylenedioxyphenyl)heptanoic acid In Reference 

Example 1 , the following carboxylic acids having one carbon atom increased were prepared in the same 

manner as in Reference Example 1. 

3-(2, 3-dimethoxyphenyl)octanoic acid 

3-(2, 3-dimethoxyphenyl)heptanoic acid 
55 3-(2, 3-dimethoxyphenyl)nonanoic acid 

(R)-3-(2, 3-methylenedioxyphenyl)octanoic acid 

(S)-3-(2, 3-methyl0nedioxyphenyl)octanoic acid 

(S)-3-(2, 3-dimethoxyphenyl)octanoic acid 
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Reference Example 4. 

Preparation of 4-(2. 3-methylenedioxyphenyl)nonanoic acid: 

, TO . suspension o. 0.40 o, so*, .v-.^^^ 

dln,*,ltorm«nide «as ^IV^^/^^^^^^ J,d a sola«on of 3.14 g (10 mmol) o1 2- 

refluxed under heating for 2.5 hours. The "^'^l^^,^^^^^^^^^ After cooling, the reaction 

water and 0.8 ml of cone, sulfunc ac.d and f^^^l^^^^'^^^'llJZa ^^^ saturated saline, dried over 
n^ixture was shaken -'th ethyl -^^^^^ Z"!^ c^ro.atographed on a silica. 

. r~.'"Sn7wl^^^^^^^^ - ^ °* 3-thVlenedioxvphenv.) nonano.c 

'"'.?NMR(CDC.3): a=0.84 (t. 3H), 1.05-1.30 (m, 6H), 1.55-1.70 (r.. 2H). 1.85-2.07 (m. 2H). 2.19-2.26 (r.. 
2H). 2.66-2.78 (m. 1 H). 5.91 (s. 2H), 6.60-6.80 (m. 3H) 

25 Reference Example 5 

Preparation of 4-(2, 3-dimethoxyphenyl)nonanoic acid; 

same manner as in Reference Example 4. 
Reference Example 6 

Preparation of 3-(5-acety!-2. 3-dimethoxyphenyl) octanoic acid: 

water. The orsanlc layer «es separsled. end the Jwer 'TJ'^^^iZ^^^.o^c^^nm. dried 

orgenlo layers were ^^''^'"^ ^iZZZ "^^^^^^^^^ ohromalographed 

aqueous solution o< 95 % sodium t,ydro»de (ISO ,„,„»on was 

with heating for 1 hour. The ethanot was '"'P^f »?;7,7°; ^^ 0^0^ layer was washed w* 

s.rd^i:roy*r;rr'SnTsf^^^^^^^^^ » - - - 

titled 3-{5-acetyl-2. 3-dimethoxyphenyl)octanoic acid. Yield 100 %. 



30 



35 



40 



45 
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Reference Example 7 

Preparation of 2-(2, 3-dlmethoxybenzyl)heptanoic acid: 

5 To a suspension of 60 % sodium hydride (440 mg, 11 mmol) in 5 ml of dimethylformamide was added 
a solution of 2.30 g (10 mmol) of n-pentylma!onic acid diethyl ester in 5 ml of dimethylformamide under 
stirring and ice cooling, and the resultant mixture was stirred for 30 minutes. A solution of 1.86 g (10 mmol) 
of 2, 3-dimethoxybenzyl chloride in 5 ml of dimethylformamide was dropwise added to the mixture, which 
was stirred at 70 • C for 1 hour. After cooling, the reaction mixture was mixed with water and extracted with 

10 ethyl acetate. The organic layers were combined, washed with water and saturated saline in this order, 
dried over anhydrous magnesium sulfate and the solvent evaporated in vacuo. The residue was chromatog- 
raphed on a silica gel column, eluting with ethyl acetate/hexane (1/12) to give 2.78 g of 2, 3-dimethoxyben- 
zyl-n-pentylmalonic acid diethyl ester as a colorless oil. Yield, 73 %. 

To a solution of 2.77 g (7.28 mmol) of the oil obtained above in 20 ml of ethanol was added 10 ml of 

75 aqueous solution of 95 % sodium hydroxide (1.25 g, 29.7 mmol), and the resultant mixture was refluxed 
under heating at 100 'C for 4 hours. Working up as usual gave 1.54 g of the half ester in which one of two 
ethyl ester groups had been hydrolyzed. Yield, 75 %. This half ester (560 mg) was collected, mixed with 4 
ml of ethylene glycol and 2 ml of water, then 85 % potassium hydroxide (500 mg), and the resultant mixture 
was allowed to react on an oil bath heated at 150 "C for 4 hours. After cooling, the mixture was mixed with 

20 water, acidified with hydrochloric acid and shaken with ethyl acetate. The extract was washed with water 
and saturated saline and dried over anhydrous magnesium sulfate and the solvent evaporated in vacuo to 
give 430 mg of the titled 2-(2, 3-dimethoxyben2yl) heptanoic acid as a colorless oil. 

NMR (CDCI3): 5=0.87 {3H. t). 1.27 (6H. m). 1.55 (2H, m), 2.77 (1 H, m). 2.90 (2H, m), 3.83 (3H. s). 
3.85 (3H. s). 6.78 (2H, m). 6.96 (1H. m) 

25 

Example 1 

Preparation of N-(2, 6-diisopropylphenyl)-3-(2, 3-methylenedioxyphenyl)octanamide (Compound No. 3 in 

Table 1): 

30 

To a solution of 2,64 g (10 mmol) of 3-{2, 3-methylenedioxyphenyl)octanoic acid in 25 ml of methylene 
chloride were added 1.46 ml (20 mmol) of thionyl chloride and 0.1 ml of N, N-dimethylformamide, and the 
resultant mixture was stirred at room temperature for 4 hours and concentrated in vacuo to give 3-(2, 3- 
methylenedioxyphenyl)octanoic acid chloride as a crude oil. A solution of this acid chloride in 15 ml of 

35 methylene chloride was dropwise added to a solution of 1.95 g (11 mmol) of 2, 6-diisopropylanillne and 1.67 
ml (12 mmol) of triethylamine in 40 ml of methylene chloride chilled with water under stirring. Stirring was 
continued for 2 hours, and the reaction mixture was washed with water, dried over anhydrous magnesium 
sulfate, and the solvent was evaporated. The residue was chromatographed on a silica gel column, eluting 
with ethyl acetate/hexane (1/6) and crystallized from hexane to give 3.60 g (Yield. 85%) of N-(2, 6- 

40 diisopropylphenyl)-3-(2. 3-methylenedioxyphenyI)octanamide as white crystals, 
mp. 114 - 115«C 

1H NMR (CDCI3): 5 = 0.85 (t. 3H), 1.0-1,2 (m. 12H). 1.20-1.32 (m, 6H). 1.57-1.74 (m. 2H), 2.50-2.92 (m. 
4H), 3.22-3.40 (m. 1H). 5.94 (d, 2H), 6.54 (S.IH), 6.72-6.84 (m, 3H). 7,07-7.26 (m, 4H) 

45 • Example 2-12. 

Using the carboxylic acids obtained Reference Examples 2 - 7 in place of 3-(2. 3-methylenediox- 
yphenyl) octanoic acid In Example 1. the following compounds were prepared In the same manner as in 
Example 1 . 

50 

Example 2 

N-(2, 6-DiisopropylphenyI)-3-(2, 3-dimethoxyphenyl)-octanamide (Compound No. 29 in Table 1): 
55 mp. 102 - 103* C 

NMR (CDCI3): 5 = 0.84 (3H, t), 1.02 (12H, m), 1.25 (6H, m). 1.68 (2H. m), 2.59 (2H, m). 2.78 (2H, m), 
3.63 (1H, m). 3.85 (6H. s). 6.82 (3H. m). 7.07 (3H. m), 7.22 (1H. m) 
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Example 3 

N-(2, 6-Diisopropylphenyl)"3-(2. 3-dimethoxyphenyl) heptanamide (Compound No. 28 in Table 1): 
mp. 89 - 91 

NMR (CDCb): 5 = 0.85 (t. 3H). 1.00-1.10 (m. 12H), 1.12-1.36 (m. 4H). 1.64-1.75 (m. 2H). 2.55-2.65 (m. 
2H), 2.79 (d, 2H), 3.57-3.71 (m. 1H). 3.85 (s. 3H), 3.86 (s. 3H), 6.79-6.90 (m, 3H), 7.04-7.11 (m, 3H), 7.19- 
7.25 (m. 1H) 

Example 4 

N-(2. 6-Diisopropylphenyl)-3-(2, 3-dimethoxyphenyl) nonanamide (Compound No. 38 in Table 1): 
mp. 101 - 102"C 

1H NMR (CDCI3): 5 = 0.85 (t. 3H), 1.03 (t. 12H). 1.07-1.33 (m. 8H), 1.57-1.73 (m, 2H), 2.55-2.71 (m, 2H), 
2.79 (d. 2H). 3.56-3.70 (m, 1H). 3.84 (s, 3H). 3.85 (s. 3H). 6.79-6.95 (m. 3H). 7.04-7.10 (m. 3H), 7.14-7.25 
(m. 1H) 

Example 5 

N-(2, 6-Diisopropylphenyi)-2-(2. 3-methylenedioxyphenyl)heptanamlde (Compound No. 46 in Table 2): 
mp. 142 - 143-C 

NMR (CDCIs): 5 = 0.89 (t. 3H). 1.06 (t. 12H). 1.28-1.43 (m. 6H). 1.86-1.98 (m. 1H), 2.24-2.33 (m. 1H). 
2.79-2.88 (m, 2H), 3.79 (t, 1H), 5.98-6.00 (m. 2H), 6.72-7.27 (m. 7H) 

Example 6 

(R)-N-(2. 6-Diisopropylphenyl)-3-(2. 3-methylenedioxyphenyl) octanamide (R-form of compound No. 3 in 
Table 1): 

mp. 127 - 128* C 

NMR (CDCIs): same as in the racemic N-(2. 6-diisopropylphenyl)-3-(2, 3-methylenedioxyphenyl) 
octanamide obtained in Example 1. 

This compound showed a peak at 17 minutes by HPLC equipped with optically active column (Column: 
ULTRON ES-OVM (Shinwa Kako Company). Eluent: Methanol-Water (43.5: 56.5). Flow: 0.7 ml/min. 
Detection: UV 270 nm). 

Example 7 

(S)-N-(2, 6-Dlisopropylphenyl)-3-(2, 3-methylenedloxyphenyl) octanamide (S-form of Compound No. 3 in 
Table 1): 

mp. 126 - 127-C 

NMR (CDCI3): same as in racemic N-(2. 6-diisopropylphenyl)-3-(2. 3-methylenedioxyphenyl) octanamide. 
This compound showed a peak at 33 minutes by HPLC equipped with optically active column 
(conditions: same as in Example 6). 

Example 8 

N-(2, 6-Diisopropylphenyl)-4-(2, 3-methylenedioxyphenyl)nonanamide (Compound No. 65 in Table 2): 
mp. 123"C 

1H NMR (CDCI3): 5 = 0.84 (t. 3H). 1.02-1.26 (m. 18H). 1.40-2.30 (m. 6H). 2.78-2.84 (m, 1H). 2.98-3.10 (m, 
2H), 5.91-5.94 (m. 2H), 6.44-6,85 (m, 4H), 7.11-7.32 (m. 3H) 
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Example 9 

N-(2, 6-Diisopropyiphenyl)-4-(2, 3-dimethoxyphenyI) nonanamide (Compound No. 84 in Table 3): 
5 mp. 99 - 100*C 

1H NMR (CDCb): B =0.85 (t. 3H), 1.02-1.27 (m, 18H). 1.63-2.20 (m. 6H). 3.00-3.11 (m. 2H), 3.11-3.30 (m. 
1H). 3.80 (s, 3H), 3.88 (s. 3H). 6.78-8.89 (m, 3H), 7.05-7.28 (m, 4H) 

Example 10 

70 

N-(2. 6-Dilsopropylphenyl)-3-(5-acetyl-2. 3-dimethoxyphenyl) octanamide (Compound No. 30 in Table 1 ): 
mp. 99 - 101 "C 

iH NMR (CDCb): 5=0.84 (3H, t). 1.00 (12H, m), 1.25 (6H, m), 1.69 (2H, m). 2.58 (2H, m), 2.59 (3H, s). 
75 2.83 (2H. m), 3.74 (1H, m). 3.92 (6H. s). 6.75 (1H, s). 7.07 (2H. m). 7.21 (1H. m). 7.44 (1H, d. J = 1.9Hz). 
7.52 (1H, d. J = 1.9H2) 

Example 11 

20 N-(2. 6-DilsopropylphenyI)-2-(2. 3-dimethoxybenzyl) heptanamide (Compound No. 68 in Table 3): 
mp. 128 - 130.5 'C 

NMR (CDCb): 6 = 0.90(3H, t). 1.07 (12H. m), 1.3-1.6 (7H, m), 1.84 (IH, m). 2.7-3.1 (5H, m). 3.87 (6H, 
s). 6.62 (IH, s). 6.8-7.3 {6H. m) 

25 

Example 12 

(S)-N-(2, 6-Diisopropylphenyl)-3-(2, 3-dimethoxyphenyl)octanamide (S-form of Compound 29 in Table 1): 

30 mp. 100 - 101 'C 

"•H NMR (CDCb): same as In the racemic compound in Example 2. 

This compound showed a peak at 18.4 minutes by HPLC equipped with optical active column 
(conditions: same as in Example 6). Under said conditions, the racemic compound in Example 2 showed 
two peaks at 11.3 and 18.4 minutes with same intensity. 

35 

Example 13 

Preparation of (R)-N-(2, 4, 6-trlfluorophenyl)-3-(2. 3-methylenedioxyphenyl) octanamide (R-form of Com- 
pound No. 114 in Table 5): 

40 

In the same manner as in Example 1, 0.86 g (3.25 mmol) of (R)-3-(2, 3-methylenedioxyphenyl) octanoic 
acid was converted into Its acid chloride. This acid chloride was dissolved in 5 ml of methylene chloride 
and added dropwise to a solution of 571 mg (3.88 mmol) of 2, 4, 6-trifluoroaniline and 0.54 ml (3.9 mmo!) of 
triethylamine in 15 ml of methylene chloride. The reaction mixture was stirred overnight, washed with water, 
45 dried over anhydrous magnesium sulfate and the solvent evaporated. The residue was chromatographed on 
a silica gel column, eluting with ethyl acetate/hexane (1/5) and recrystallized from a mixed solvent of hexane 
and a trace of ethyl acetate to give 1 .1 1 g of (R)-N-(2, 4, 6-trifluorophenyl)-3-(2, 3-methylenedioxyphenyl) 
octanamide as white crystals. Yield, 87%. 
mp. 88 - 89 • C 

50 NMR (CDCb): 5=0.84 (t, 3H). 1.15-1.30 (m, 6H), 1.70-1.73 (m. 2H), 2.70-2.80 (m, 2H), 3.21-3.33 (m, 

IH), 5.92-9.95 (m. 2H), 6.61-6.82 (m. 6H) 
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Example 1 4 

(R)-N-(2, 4, 6-Trimethoxyphenyl)-3-(2, 3-methylenedloxyphenyI) octanamide (R-fomn of Compound No. 111 
in Table 5): 

5 

Using 2. 4. 6-trimethoxyanHine in place of 2. 4. 6-trifluoroaniline in Example 12. the titled compound was 
prepared as an oil in the same manner as in Example 12. 

1H NMR (CDCI3): 6=0.83 (t. 3H). 1.20-1.30 (m. 6H), 1.65-1.80 (m. 2H), 2.66-2.78 (m, 2H). 3.21-3.33 (m. 
1H). 3.71 (s, 6H). 3.78 (s. 3H). 5.91-5.94 (m, 2H). 6.10 (s, 2H). 6.44 (s. 1H). 6.70-B.77 (m. 3H) 

70 

Reference Example 8 

Preparation of 2, 6-diisopropyIbenzylamine: 

75 To a solution of 7.09 g (40 mmol) of 2, B-diisopropylaniline In 54 ml of water and 18 ml of cone, 

hydrochloric acid was dropwise added a solution of 2.76 g (40 mmol) of sodium nitrite in 16 ml of water 
with sufficient stirring and ice cooling, and the resultant mixture was stirred for further 10 minutes. A 
solution of 6.64 g (40 mmol) of potassium iodide in 6 ml of water was added to the mixture, and the mixture 
was stirred for 4 hours at room temperature and refluxed with heating for 1 hour. After cooling, the reaction 

20 mixture was extracted with hexane. and the extract was washed with aqueous sodium nitrite and saturated 
saline in this order, dried over anhydrous magnesium sulfate and the solvent evaporated. The residue was 
chromatographed on a silica gel column, eluting with hexane to give 5.09 g of 2, 6-diisopropylphenyl iodide 
as an oil. 

To a solution of 5.09 g (17.7 mmol) of 2, 6-diisopropylphenyl iodide in 70 ml of dry ethyl ether was 

25 dropwise added 1.6 M solution of n-butyliithium in hexane (11.1 ml, 17.8 mmol) at -20 'C. The reaction 
mixture was allowed to warm at O'C. stirred for 1 hour and poured onto about 100 g of pulverized dry ice. 
The mixture was allowed to warm gradually to room temperature, mixed with 50 ml of water and the 
aqueous layer was made alkaline with aqueous sodium hydroxide. The organic layer was separated, and 
the aqueous layer was washed with ethyl ether, acidified with cone, hydrochloric acid and extracted with 

30 ethyl ether. The extract was washed with saturated saline, dried over anhydrous magnesium sulfate, and the 
solvent evaporated to give 2.53 g of 2. 6-diisopropylbenzoic acid as white solid. 

To a suspension of 1 .35 g (35.6 mmol) of lithium aluminum hydride in 60 ml of dry tetrahydrofuran was 
added 3.71 g (IB mmol) of 2, 6-diisopropylbenzoic acid, and the resultant mixture was refluxed with heating 
for 16 liours. After cooling. 80 ml of water was portionwise added to the mixture, which was mixed with 90 

35 ml of ethyl ether. The mixture was strongly acidified with cone, hydrochloric acid. The aqueous layer was 
separated and shaken with ethyl ether. The organic layers were combined, washed with aqueous sodium 
hydroxide and then saturated saline, dried over anhydrous magnesium sulfate, and the solvent was 
evaporated in vacuo to give 1.37 g of 2, 6-diisopropylbenzyl alcohol as white solid. 

To a solution of 1.37 g (7.12 mmol) of 2, 6-diisopropylbenzyl alcohol in 20 ml of toluene was added 

40 0.78 ml (10.7 mmol) of thionyl chloride, and the resultant mixture was stirred at room temperature for 3.5 
hours. The reaction mixture was washed with water, dried over anhydrous magnesium sulfate and the 
solvent evaporated in vacuo to give 1 .49 g of 2, e-diisopropylbenzyl chloride as an oil. 

A mixture of 0.92 g (4.4 mmol) of 2. 6-diisopropylbenzyl chloride, 0.97 g (5.24 mmol) of potassium 
phthalimide and 8 ml of N. N-dimethylformamide was stirred at 70 'C for 1.5 hours. After cooling, the 

45 reaction mixture was mixed with water and extracted with ethyl acetate. The extract was washed with 
saturated saline, dried over anhydrous magnesium sulfate and the solvent evaporated in vacuo. The residue 
was mixed with 15 ml of hexane and 2 ml of ethyl acetate, stirred at room temperature, and the precipitated 
crystals were filtered to give 1.01 g of N-(2, 6-diisopropylbenzyl)-phthalimide. 

Then, a mixture of 1.01 g (3.14 mmol) of N-(2, 6-diisopropylbenzyl) phthalimide, 0.3 ml of hydrazine 

50 hydrate and 15 ml of methanol was refluxed with heating for 3.5 hours The reaction mixture was 
concentrated in vacuo, mixed with 20 m! of water and 40 ml of methylene chloride, and made alkaline with 
aqueous sodium hydroxide. The organic layer was separated, washed with dilute aqueous sodium hydrox- 
ide and water, dried over anhydrous magnesium sulfate and the solvent evaporated in vacuo to give 0.53 g 
of 2, 6-diisopropylbenzylamine as an oil. 

55 NMR {CDCI3): 6 = 1.27 (d. 12H). 1.37 (broad S. 2H), 3.20-3.37 (m, 2H). 3.93 (s, 2H), 7.14-7.27 (m. 

3H) 
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Example 15 

Preparation of (R)-N-(2. 6-diisopropylben2yO-3-(2, 3-methylenedioxyphenyl) octanamide (R-form of Com- 
pound No. 59 in Table 2): 

5 

To a solution of 407 mg (1.54 mmol) of (R)-3-(2, S-methylenedioxyphenyl) octanoic acid in 8 ml of THF 
were added 0.24 ml of triethylamine and then 0.15 ml (1 .6 mmol) of ethyl chloroformate. After stirring for 20 
minutes, a solution of 264 mg (1.38 mmol) of 2, 6-diisopropylbenzylamine in tetrahydrofuran was added to 
the mixture, which was stirred at room temperature for 2 hours. The reaction mixture was mixed with 10 ml 
70 of water and shaken with ethyl acetate. The extract was washed with saturated saline, dried over anhydrous 
magnesium sulfate and the solvent evaporated in vacuo. The residue was recrystallized from a mixed 
solvent of hexane and ethyl acetate to give 348 mg of (R)-N-(2, 6-diisopropylbenzyl)-3-(2.3-methylenedlox- 
yphenyl) octanamide as white crystals. Yield, 52%. 
mp. 133 - 134- C 

75 NMR (CDCIa): 6=0.83(t. 3H). 1.15-1,26 (m, 18H), 1.60-1.70 (m, 2H), 2.48-2.52 (m, 2H). 2.90-3.06 (m. 

2H). 3.12-3.21 (m. 1H). 4.31 (dd. 1H). 4.50 (dd. 1H). 5,23 (broad S. IH). 5.64 (d. 1H). 5,78 (d, 1H). 6.62-6.78 
(m. 3H), 7.14-7.32( m,3H) 

Example 16 

20 

Preparation of N-{2. 6-diisopropylbenzyl)-2-(2, 3-methylenedioxyphenyl) heptanamide (Compound No. 58 in 
Table 2): 

Using (R)-2-(2, 3-methylenedioxyphenyl) heptanoic acid in place of {R)-3-(2, 3-methylenedioxyphenyl) 
25 octanoic acid In Example 14. N-(2, 6-diisopropylbenzyl)-2-(2. 3-methylenedioxyphenyl) heptanamide was 
prepared in the same manner as in Example 14. 
mp. 134 - 135-C 

NMR (CDCb): 5=0.88 (t, 3H). 1.11-1.35 (m, 18H). 1.74-1.83 (m, IH), 2.12-2.20 (m, IH). 3.02-3.12 (m. 
2H). 3.48 (t. IH). 4.42 (dd. IH). 4,52 (dd. IH). 5.49 (broad S. IH). 5.73-5.76 (m. 2H). 6.68-6.86 (m. 3H). 7.12- 
30 7.31 (m, 3H) 

Reference Example 9 

Preparation of 3-(2. 3-dimethoxy-5-nitropheny!) octanoic acid: 

35 

A mixture of 1.13 g (3.66 mmol) of 3-(2. 3-dimethoxyphenyl) octanoic acid ethyl ester and 3 ml of 60% 
nitric acid was stirred at room temperature for 2 hours. The reaction mixture was mixed with water and 
extracted with ethyl acetate. The organic layer was washed with saturated saline, dried over anhydrous 
magnesium sulfate and the solvent evaporated in vacuo. The residue was chromatographed on a silica gel 
40 column, eluting with ethyl acetate/hexane (1/5) to give 1.15 g of 3-(2. 3-dimethoxy-5-nitropheyl) octanoic 
acid ethyl ester as a yellow oil. Yield, 89%, This compound showed a coupling constant of J = 2.6 Hz in ^H 
NMR (CDCI3) spectra, suggesting meta-coupling. Further, 0.10 g of 3-(2. 3-dimethoxy-6-nitrophenyI) 
octanoic acid etheyl ester (yield. 7.7%) was obtained, showing a coupling constant of J = 9.1 Hz in ^H 
NMR (CDCIa) spectra. 

45 A mixture of 1.15 g (3.25 mmol) of 3-(2, 3-dimethoxy-5-nitropheyl) octanoic acid ethyl ester obtained 
above and 0.46 g (698 mmol) of 85% potassium hydroxide was allowed to react in a mixture of 25 ml of 
ethanol and 10 ml of water at room temperature for 2 hours and at 50 'C for 30 minutes. The ethanol was 
evaporated In vacuo, and the remained water was acidified with dilute hydrochloric acid and extracted with 
ethyl acetate. The organic layer was washed with water, dried over anhydrous magnesium sulfate and the 

50 solvent evaporated in vacuo to give 1.06 g of the titled 3-(2, 3-dimethoxy-5-nitrophenyl) octanoic acid. Yield, 
100%. 
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Example 17 

Preparation of N-(2, 6-diisopropylpheriyl)-3-{2, 3-dimethoxy-5-dimethylaminophenyl) octanamide (Compound 
No. 35 in Table 1): 

5 

A mixture of 3-(2, 3-dimethoxy-5-nitropheyI) octanoic acid and 2, 6-diisopropylaniiine was allowed to 
react in a conventional manner to give N-(2, 6-diisopropylphenyl)-3-(2, 3-dimethoxy-5-nitrophenyl) oc- 
tanamide. 

To a solution of 1.17 g (2.41 mmol) of the amide obtained above in 40 ml of ethanol was added 5% 
10 palladium carbon (200 mg). and the resultant mixture was hydrogenated at 50"C tor 4 hours. The catalyst 
was filtered off. and the filtrated was mixed with 22% hydrogen chloride-ethyl acetate solution (1 ml) and 
the solvent evaporated in vacuo. To the residue were added 40 ml of ethanol, 37% aqueous formalin (1 ml) 
and 5% palladium-carbon (300 mg), and the resultant mixture was hydrogenated at 50 ' C for 4 hours. The 
catalyst was filtered off, and the filtrate was concentrated to remove the ethanol. Ethyl acetate and saturated 
75 aqueous sodium hydrogencarbonate were added to the residue, and the organic layer was separated, dried 
over anhydrous magnesium sulfate and the solvent evaporated in vacuo. The residue was chromatographed 
on a column of silica gel, eluting with ethyl acetate/hexane (1/3) to give 620 mg of N-(2, 6-diisopropyl- 
phenyl)-3-(2, 3-dimethoxy-5-diethylamine-phenyl) octanamide as white crystals. Yield. 53%. mp. 121 - 
123-0 

20 NMR (CDCI3): 6=0.88(3H, t), 1.04 (12H, m), 1.28 (6H, m), 1.68 (2H, m). 2.65 (2H. m), 2.81 (2H. m), 

2.93 (6H. s). 3.52 (1H. m). 3.78 (3H. s). 3.84 (3H. s). 6.16 (1H. d, J = 2.6H2). 6.22 (1H. d. J = 2.6Hz). 7.02 
(1H. s). 7.1-7.3 (3H, m) 

Reference Example 10 

25 

Preparation of 2, 6-diisopropyl-3-dimethylaminoaniline: 

2, 6-DiisopropylformanlIide was nitrated with 98% sulfuric acid and 60% nitric acid to give 2, 6- 
diisopropyl-3-nitroformani!ide. This compound was subjected to reduction of nitro group in a conventional 
30 manner to give 3-amino-2 6-diisopropylformanilide. This compound was then hydrogenated in the presence 
of formalin over palladium catalyst to give 2. 6-diisopropyl-3-dimethylaminoformanilide. This compound was 
heated with cone, hydrochloric acid in ethanol and neutralized with 25% aqueous sodium hydroxide to give 
2. 6-diisopropyI-3-dimethylaminoaniline. 

35 Reference Example 1 1 

Preparation of 2. 6-diisopropyl-4-dimethylaminoaniline. 

To 8.7 g of N-(2, 6-diisopropylphenyl)-p-toluenesulfonamide (8.7 g) were added 6.3 ml of 60% nitric 
40 acid, 50 ml of water and 50 ml of acetic acid, then 0.18 g of sodium nitrite, and the resultant mixture was 
stirred under refluxing and heating for 6 hours. After cooling, the reaction mixture was mixed with 200 ml of 
water, and the precipitated crystals were filtered and recrystallized from 50 ml of ethanol to give 4.7 g of N- 
(2, 6-diisopropyl-4-nitropheyI)-p-toluenesulfonamide. This compound was hydrolyzed in aqueous sulfuric 
acid to give 2.7 g of 2, 6-diisopropyl-4-nltroaniline. 
45 Then, 2, 6-diisopropyl-4-nitroaniiine was converted into 2, 6-diisopropyl-4-nitroformanilide in a conven- 
tional manner and the latter was hydrogenated over palladium catalyst in the presence of formalin to give 2, 
6-diisopropyl-4-dimethylaminoformaniIide. This compound was heated with cone, hydrochloric acid in 
ethanol and neutralized with 25% aqueous sodium hydroxide to give 2, 6-diisopropyl-4' 
dimethylaminoaniline. 

50 

Example 1 8 

Preparation of (R)-N-(2, 6-diisopropyl-3-dimethylamlnophenyl)-3-(2, 3-methyIenedioxyphenyl) octanamide 
hydrochloride (hydrochloride of Compound No. 102 in Table 5): 

55 

To a solution of 1.3 g (4.9 mmol) of (R)-3-(2, 3-methylenedioxyphenyl) octanoic acid in 20 ml of 
methylene chloride were added 1.1 ml of thiony! chloride and 0.1 ml of N, N-dimethylformamide, and the 
resultant mixture was refluxed under stirring for 2 hours. The reaction mixture was concentrated in vacuo to 
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75 



give (R)-3-(2, 3-methylenedioxyphenyl) octanoyi chloride as an oil. This oil was dissolved in methylene 
chloride to glU a solution, which was dropwise added to a solution of 1.08 g (4.9 mmo!) of 2. 6-diisopropyl- 
3-dimethylaniiine and 1.0 ml of triethylamine in 20 ml of methylene chloride (5 - lO'C). The reaction 
mixture was allowed to react at room temperature overnight and chromatographed on a silica gel column, 
5 eluting with ethyl acetate/hexane to give i:i6 g of gelatinous material. This was dissolved in acetone and 
mixed with 22% solution of hydrogen chloride in 2 ml of ethyl acetate. The resultant mixture (hydrochloride) 
was concentrated and crystallized from hexane to give 1.23 g of (R)-N-(2, 6-diisopropyl-3- 
dimethylaminophenyl)-3-(2. 3-methylenBdioxyphenyl) octanamide hydrochloride. Yield. 50%. 
mp. 114 - 1 16* C 

70 NMR (CDCI3): a = 0,86 (t. 3H), 0.99 (m, 6H). 1.26 (d. 12H). 1.70 (m. 2H). 2.73-3.34 (m. 10H), 3.82 

(broad S. 1H). 5.93 (d. 2H). 6.70-6.80 (m.3H). 7.01 (broad S. 1H) .7.24 (broad S. 2H) 

Example 1 9 

Preparation of (R)-N-(2. 6-diisopropyl-4-dimethylaminophenyl)-3-(2. 3-methylenedloxyphenyl) octanamide 
hydrochloride (Hydrochloride of Compound No. 105 in Table 5): 

Using 2, 6-dilsopropyl-4-dimethylaminoanilrne in place of 2. 6-dilsopropyl-3-dimethylaminoaniline in 
Example 17. the reaction was effected in the same manner as in Example 17 to give (R)-N-(2. 6-diisopropyl- 
20 4-dimethylaminophenyl)-3-(2. 3-methylenBdloxyphenyI) octanamide hydrochloride. 
mD 1 58 ~ 1 60 ° C 

'H NMR (CDCb): a=0.85 (t. 3H), 1.03 (d. 12H), 1.14 (m, 6H). 1.69 (m. 2H), 2.73-2.96 (m. 4H). 3.05 (s. 
6H). 3.32 (m. 1H). 5.94 (dd. 2H), 6.72-6.83 (m, 3H). 6.89 (broad S. 1H). 7.27 (broad S. 2H) 

25 Reference Example 12 

Preparation of (R)-2-(2, 3-methylenedioxyphenyl) heptanoic acid: 

A salt obtained from (±)-2-(2. 3-methylenedioxyphenyl)heptanoic acid and (S)-l-phenylethylamine was 
30 recrystallised three times from a mixed solvent of ethyl acetate-heptane (1 : 9). The salt was mixed with 
hydrochloric acid and extracted with methylene chloride. The organic layer was washed with dilute 
hydrochloric acid, dried over anhydrous magnesium sulfate and the solvent evaporated to give (R)-2(2. 3- 
methylenedioxyphenyOheptanoic acid. Yield. 39%. mp. 47 - 48-C. [a]D«-64.5-C (MeOH, c = 1.01) 

35 Reference Example 13 

Preparation of (R)-2-(2, 3-methylenedioxyphenyl) heptylamine: 

To a solution of 97.45 g (0.389 mmol) of (R)-2-(2. 3-methylenedioxyphenyl) heptanoic acid in 390 ml of 

40 methylene chloride were added 56.8 ml of thionyl chloride and 0.9 ml of N. N-dimethylfonmamide. and the 
resultant mixture was stirred at room temperature for 3 hours and concentrated in vacuo to give its acid 
chloride This was dissolved in 390 ml of methylene chloride and dropwise added into a mixture of 117 ml 
of cone, aqueous ammonia and 230 ml of methylene chloride with ice cooling and stirring. The reaction 
mixture was stirred at room temperature for 1 hour, mixed with water and the aqueous layer was separated. 

45 The organic layer was washed with water, dried over anhydrous magnesium sulfate and the solvent 
evaporated in vacuo to give 96.9 g of (R)-2-(2, 3-methylenedioxyphenyi) heptanamide. 

To a mixture, warmed at about 70 -C. of 18.92 g of sodium borohydride (NaBH*) and 250 ml of dioxane 
was dropwise added a solution of 24.93 g (0.1 mol) of R-2-(2. 3-methylenedioxyphenyl) heptanamide and 
28 6 ml of acetic acid in 125 ml of dioxane. The resultant mixture was refluxed under heating for 3 hours. 

so allowed to cool and added portionwise to an ice-cooled solution of 75 ml of cone, hydrochloric acid and 250 
ml of water. The reaction mixture was heated at about 60 'C for 1 hours, allowed to cool, washed with 
hexane. made alkaline with aqueous sodium hydroxide and shaken with heptane. The extract was washed 
with saturated saline, dried over anhydrous sodium sulfate, the solvent evaporated in vacuo to give 21.6 g 
of (R)-2-(2, 3-methylenedioxyphenyl) heptylamine as an oil. 

55 iH NMR (CDCI3): S = 0.84 (t. 3H). 1.0-1.4 (m. 8H). 1.57-1.66 (m, 2H), 2.70-2.93 (m. 3H). 5.92 (s. 2H). 

6.64-6.83 (m. 3H) 
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Reference Example 14 

Preparation of 1-amino-2-(1-methylethoxy)-5. 6. 7. 8-tetrahydronaphtha!ene: 

5 (i) Preparation of 1-nitro-5, 6, 7. 8-tetrahyclro-2-naphthol: 

To a solution of 25.9 g of 5, 6, 7. 8-tetrahydronaphthoI in 210 ml of ether was dropwise added 60% 
nitric acid at 15 - 20° C with stirring in 1 hour, and the resultant mixture was stirred at room temperature 
for 3 hours. The reaction mixture was washed with water (6 times) and saturated saline and the organic 
layer was dried over anhydrous sodium sulfate and concentrated in vacuo. The residue was chromatog- 

70 raphed on a column of silica gel, eluting with ethyl acetate/n-hexane (1 : 15) to give 10.12 g of 1-nitro-5, 
6. 7, 8-tetrahydro-2-naphthoL 

(ii) Preparation of 2-(1-methylethoxy)-1-nitro-5, 6, 7, 8-tetrahydronaphthalene: 

A mixture of 4.83 g of 1-nitro-5, 6, 7, 8-tetrahydro-2-naphthol obtained in (i), 5.95 g of isopropyl 
iodide. 5.18 g of potassium carbonate, 0.40 g of cupric oxide (II) and 30 ml of N. N-dimethy!formamide 
75 was stirred at 100'C for 1.5 hours. The reaction mixture was allowed to cool to room temperature, mixed 
with ethyl acetate and filtered through Celite to remove the insoluble part. The filtrate was concentrated 
in vacuo, and the residue was mixed with water. The precipitated crystals were filtered to give 5.1 8. g, of 
2-(1-methylethoxy)-1-nitro-5, 6. 7, 8-tetrahydronaphthalene. 

(iii) A mixture of 5 g of iron dust, 0.5 g of acetic acid and 3.5 ml of water was refluxed under heating for 
20 30 minutes, allowed to cool at 80" C, mixed with 14 ml of 2-propanol and gradually mixed with 5.00 g of 

2-(1-methylethoxy)-1-nitro-5, 6, 7, 8-tetrahydronaphthalene obtained in (ii). The reaction mixture was 
stirred at the same temperature for 1 hour, allowed to cool by 40 * C, mixed with a solution of 1 .5 g of 
potassium carbonate in 2.5 ml of water and stirred further for 1 hour. Acetone was added to the mixture, 
which was filtered through Celite. The filtrate was concentrated in vacuo, and the residue was mixed with 
25 water and extracted with ether. The organic layer was washed with water and saturated saline, dried over 
anhydrous sodium sulfate and concentrated in vacuo to give 4.26 g of the titled compound. 

iH-NMR (CDCI3-TMS): 5 = 1.34 (6H,d), 1.77 (4H. m), 2.44 (2H. t). 2.6-2.72 (4H. m), 4.4 (1H. obs. 
quint). 6.45, 6.65 (each 1H. d) 
The following compounds were prepared in the same manner as above. 
30 l-Amino-2-methoxy-5, 6. 7. 8-tetrahydronaphthalene: 

.^H-NMR (CDCI3-TMS): 5 = 1.73. 1.85 (each 2H. m). 2.49. 2.70 (each 2H, obs. t). 3.65 (2H. br.s). 3.83 
(3H. s). 6.51. 6.65 (each 1H .d) 

1-Amino-2-ethoxy-5. 6, 7. 8-tetrahydronaphthalene: 

^H-NMR(CDCl3-TMS): 5 = 1.41 (3H, t). 1.73. 1.84 (each 2H. m). 2.48. 2.69 (each 2H. obs.t), 3.65 (2H, 
35 br.s), 4.04 (2H. q), 6.48, 6.63 (each 1 H. d) 

Reference Example 15 

Preparation of 4-amino-5-ethoxyindane: 

40 

(i) Preparation of 5-ethoxy-4-nitroindane: 

To a solution of 13.4 g of 5-hydroxyindane in 130 ml of ether was dropwise added 60% nitric acid at 15 
- 20 • C with stirring in 45 minutes, and the resultant mixture was stirred at room temperature for 2 hours. 

45 The reaction mixture was washed with water (6 times) and saturated saline. The organic layer was dried 
over anhydrous sodium sulfate and concentrated in vacuo. The residue was chromatographed on a silica 
gel column, eluting with ethyl acetate-n-hexane (1 : 15) to give 15.34 g of a mixture of 5-hydroxy-4- 
nitroindane and 5-hydroxy-6-nitroindane. 

A mixture of 15.3 g of a mixture of 5-hydroxy-4-nitroindane and 5-hydroxy-6-nitroindane obtained 

50 above, 20.0 g of ethyl iodide, 17.7 g of potassium carbonate, 1.36 g of cupric oxide (II) and 100 ml of N, N- 
dimethylformamide was stirred at 100*C for 1.5 hours. After finishing the reaction, the solvent was 
evaporated in vacuo, and the residue was mixed with water and shaken with ethyl acetate. The organic 
layer was washed with water (twice) and saturated saline in order, dried over anhydrous sodium sulfate and 
the solvent evaporated. The residue was chromatographed on a silica gel column, eluting with toluene-n- 

55 hexane (1 : 3) to give 6.12 g of 5-ethoxy-4-nitroindane. 
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(ii) A solution of 6.04 g of 5-ethoxy-4-nitroindane obtained in (i) in 60 nni of ethano! was hydrogenated over 
5% palladium/C to give 4.92 g of the titled compound. 

1H-NMR(CDCI3-TMS): 5 = 1.41 (3H, t). 2.10 (2H, quint), 2.73, 2.85 (each 2H, t). 3.70 (2H, br.s). 4.03 (2H. 
5 q). 6.60. 6.64 (each 1 H, d) 

Example 20 

Preparation of {R)-1-[2-(2, 3-methylenedloxyphenyI) heptyl]-3-(2-isopropoxy-5. 6, 7, 8-tetrahydronaph- 
70 thalene-1 -yl) urea (Compound No. 169 in Table 8): 

To a solution of 20.0 g (0.0974 mo!) of 1 -amino-2-isoproxy-5, 6, 7, 8-tetrahydronaphthalene in 400 ml of 
methylene chloride were dropwise added 12.1 g (0.0408 mol) of bis (trichloromethyl) carbonate (namely 
triphosgene) and 23.4 g (0.233 mo!) of triethylamine, and the resultant mixture was refluxed with heating for 

75 1 .5 hours. After cooling by room temperature, the reaction mixture was mixed with 22.9 g (0.0973 mol) of 
(R)-2-(2, 3-methylenedioxyphenyl) heptylamine and allowed to react at room temperature overnight. To the 
reaction mixture were added a small amount of aqueous ammonia and water, and the aqueous layer was 
extracted with methylene chloride. The organic layers were combined, washed with water, dried over 
anhydrous magnesium sulfate and the solvent evaporated. The residue was chromatographed on a silica 

20 gel column, eluting with hexane-ethyl acetate (1 : 5) and recrystallized from a mixed solvent of heptane and 
ethyl acetate to give 34.81 g of the titled compound, 
mp. 115 

' ^H-NMR(CDCl3-TMS): 5 =0.83 (3H. t). 1.22 (6H. m), 1.25 (SH, d). 1.61-1.65 (6H, m). 2.49. 2.67 (each 2H, 
m), 2.88 (1H, m). 3.32 (IH. m), 3.55 (1H, m), 4.37 (1H. obs. quint). 4.45 (1H, t), 5.52 (1H, s), 5.72, 5.74 (each 
25 1 H. s), 6.56 (1 H. dd), 6.63-6.73 (3H, m), 6,94 (1 H, d) 

Example 21 

Preparation of (R)-1-[2-(2, 3-methylenedioxyphenyl) heptyl]-3-(2-methoxy-5, 6, 7, 8-tetrahydronaphthalene-1- 
30 yl) urea (Compound No, 183 in Table 8): 

Using 1-amino-2-methoxy-5. 6, 7, 8-tetrahydronaphthalene in place of 1-amino-2-(1-methylethoxy)-5, 6, 
7, 8-tetrahydronaphthalene in Example 20, the reaction was effected in the same manner as in Example 20 
to give the titled compound, 
35 mp. 137-138»C 

^H-NMR(CDCl3-TMS): 5 = 0.83 (3H. t). 1.22 (6H. m). 1.58-1.66 (6H, m). 2.50. 2.67 (each 2H. m), 2.89 
(1H. m), 3.30 (IH. m). 3.55 (1H, m), 3.70 (3H. s), 4.42 (1H, t), 5.60 (IH. s), 5.74, 5.74 (each IH, s), 6.57 (1H, 
dd), 6.65-6,74 (3H, m). 6.96 (IH. d) 

40 Example 22 

Preparation of (R)-1-[2-(2, 3-methylenedioxyphenyl) heptyl]-3-(2-ethoxy-5, 6, 7, 8-tetrahydronaphthalene-1- 
yl) urea (Compound No. 1 84 in Table 8): 

45 Using 1 -amino-2-ethoxy-5, 6. 7, 8-tetrahydronaphthalene in place of 1-amino-2-(1-methylethoxy)-5, 6, 7, 
8-tetrahydronaphthalene in Example 20, the reaction was effected in the same manner as in Example 20 to 
give the titled compound, 
mp. 81 .5 - 82.5 • C 

^H-NMR(CDGl3-TMS): 5 = 0.83 (3H. t). 1.22 (6H. m), 1.32 (3H. t). 1.60-1.65 (6H. m). 2.50, 2.67 (each 2H, 
50 m), 2.88 (1H, m). 3.32 (1H. m), 3.55 (IH. m), 3,91 (2H, q). 4.45 (1H, t), 5.52 (IH, s), 5.71, 5.74 (each IH. s), 
6.57 (IH, dd), 6.65-6.73 (3H. m). 6.95 (IH, d) 



55 



38 



EP 0 591 830 A1 



Example 23 

Preparation of (R)-1-[2-(2. 3-methylenedioxyphenyl) heptyI]-3-(5-ethoxyindane-4-yl) urea (Compound No. 
185 in Table 8): 

5 

Using 4-amino-5-ethoxyindane in place of 1-amino-2-(1-methylethoxy)-5, 6, 7, 8-tetrahydronaphthalene 
in Example 20. the reaction was effected in the same manner as in Example 20 to give the titled compound, 
mp. 108 - 109 •C 

1H-NMR(CDCI3-TMS): 5 = 0.83 (3H, t). 1.22 (6H, m), 1.33 (3H, t), 1.63 (2H. m), 1.93 (2H. quint). 2.60 (2H. 
70 dt), 2.80 (2H.t). 2.90 (1H,m). 3.30 (1H, m), 3.60 (1H. m), 3.93 (2H, q), 4.55 (1H, t), 5.69, 5.75 (each 1H. s), 
5.81 (1H. s). 6.60 (1H. dd). 6.64-6.77 (3H. m). 7.00 (1H, d) 

Example 24 

75 Preparation of (R)-1-[2-(2, 3-methylenedioxyphenyl) heptyl]-3-(2, 3-dihydro-2. 2-dimethylbenzofuran-7-yl) 
urea (Compound No. 186 in Table 8): 

A mixture of 0.90 g of 2, 3-dihydro-2. 2-dlmethy!benzofuran-7-carboxyllc acid, 1.38 g of dlphenyl- 
phosphoryl azide, 0.61 g of triethylamine and 12 ml of toluene was stirred at 90 * C for 2 hours and allowed 
20 to cool with ice. To this mixture was added a solution of 1.18 g of (R)-2-(2, 3-methylenedioxyphenyl) 
heptylamine in 10 ml of toluene under ice cooling and stirring, and the resultant mixture was stirred at room 
temperature for 2 hours and mixed with 30 ml of n-hexane. The precipitated crystals were filtered and 
recrystalllzed from ethyl acetate to give 1 .02 g of the titled compound, 
mp. 161 - 162 -C 

25 ^H-NMR(GDCl3-TMS): 6 = 0.84 (3H. t). 1.24 (6H. m). 1.44 {6H, s), 1.62 (2H, m). 2.95 (1H. m), 3.00 (2H. 

s). 3.29 (1H. m). 3.69 (1H. m). 4.73 (IH. t). 5.85. 5.87 (each 1H. s). 6.04 (1H. s). 6.60 (1H. dd). 6.71-6.83 
(4H. m). 7.39 (IH.d) 

Reference Example 16 

30 

Preparation of (R)-2-(2. 3-methylenedioxyphenyl)-heptanoic acid: 

A salt obtained from (±)-2-(2, 3-methylenedloxypheny!) heptanoic acid and (S)-l-phenylethylamine was 
three times recrystallized from a mixed solvent of ethyl acetate- heptane (1 : 9). This salt was treated with 
35 hydrochloric acid and extracted with ethylene chloride. The organic layer was washed with dilute hydrochlo- 
ric acid, dried over anhydrous magnesium sulfate and the solvent evaporated to give (R)-(2. 3- 
methylenedioxyphenyl) heptanoic acid. Yield, 39%. 
mp. 47 - 48 " C 

[otJd^s - 64.5 • C (MeOH. c = 1 .01 ) 

40 

Reference Example 17 

Preparation of (R)-2-(2, 3-methyIenedioxyphenyl) heptylamine: 

45 To a solution of 97.45 g of (0.389 mol) of (R)-2-(2. 3-methy!enedioxy phenyl) heptanoic acid in 390 ml of 
methylene chloride were added 56.8 ml of thionyl chloride and 0.9 ml of N, N-dimethylformamide. and the 
resultant mixture was stirred at room temperature for 3 hours. The reaction mixture was concentrated in 
vacuo to give its acid chloride. This was dissolved in 390 ml of methylene chloride to give a solution, which 
was dropwise added into a mixture of 117 ml of cone, aqueous ammonia and 230 ml of methylene chloride 

50 under ice cooling and stirring. The reaction mixture was stirred at room temperature for 1 hours and mixed 
with water. The organic layer was separated, washed with water, dried over anhydrous magnesium sulfate 
and the solvent evaporated in vacuo to give 96.9 g of (R)-2-(2, 3-methylenedioxyphenyl) heptanamide. 

To a mixture, heated at about 70 'C, of 18.92 g of sodium borohydride (NaBH^) and 250 ml of dioxane 
was dropwise added a solution of 24.93 g (0.1 mol) of (R)-2-(2. 3-methylenedioxyphenyl) heptaneamide and 

55 28.6 ml of acetic acid in 125 ml of dioxane, and the resultant mixture was refluxed with heating for 3 hours. 
After cooling, the mixture was portionwise added to an ice-cooled solution of 75 ml of cone, hydrochloric 
acid and 250 ml of water, and the resultant mixture was heated at about 60 ° C for 1 hour, washed with 
hexane, made alkaline with aqueous sodium hydroxide and extracted with heptane. The extract was washed 
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with saturated saline, dried over anhydrous sodiunn sulfate and the solvent evaporated in vacuo to give 21.6 
g of (R)-[2-(2, 3-methylenedioxyphenyl) heptylamine as an oil. 

NMR (CDCb): 6 = 0.84 (t, 3H). 1.0-1.4 (nn. 8H). 1.57-1.66 (m, 2H), 2,70-2.93 (m, 3H), 5.92 (s, 2H). 
6.64-6.83 (m, 3H) 

5 

Reference Example 18 

Preparation of 5-amino-4, 6-bis (dimethylamino) pyrimidine: 

(1) Preparation of 4, 6-bis (dimethylamino)-5-nitro-pyrinr^idine: 

To a mixture of 4.85 g of 4. 6-dichloro-5-nitropyrimidine, 7.59 g of potassium carbonate and 50 ml of 
acetone was dropwise added 50% aqueous dimethylamine (6.76 g) with water cooling and stirring, and the 
resultant mixture was stirred at room temperature for 30 minutes. The precipitated salts were filtered off, 
and the filtrate was concentrated in vacuo. The residue was dissolved in ethyl acetate to give a solution, 
which was filtered to remove the insoluble part. The filtrate was concentrated, and the residue was mixed 
with n-hexane and triturated. The precipitated crystals were filtered to give 5.10 g of 4. 6-bis 
(dimethylamino)-5-nitropyrimidine. 

(ii) A mixture of 5 g of iron dust. 0.5 g of acetic acid and 3:5 ml of water was refluxed under heating for 
30 minutes, allowed to cool at SO'C and mixed with 14 ml of 2-propanol and gradually mixed with 4.22 g of 
4, 6-bis (dimethylamino)-5-nitropyrlmidine. The resultant mixture was stirred at the same temperature for 1 
hour, allowed to cool at 40 • C. mixed with a solution of 1 .5 g of potassium carbonate in 2.5 ml of water and 
stirred for 1 hour. Acetone was added to the mixture, which was filtered through Celite. The filtrate was 
concentrated in vacuo, and the residue was mixed with water and shaken with ether. The organic layer was 
washed with water and saturated saline in order, dried over anhydrous sodium sulfate and the solvent 
evaporated to give 3.32 g of the titled compound. 

The following compounds were prepared in the same manner as above: 
1H-NMR (CDCI3-TMS): 5 = 2.89 (12H. s), 3.38 (2H. br.s). 8.15 (1H, s) 
5-Amino-4, 6-dipyrrolidinopyrimidine: 

1H-NMR (CDCI3-TMS): 5 = 1.92 {8H, t). 3.02 (2H, br.s), 3.50 (8H, t). 8.03 (1 H, s) 
5-Amino-4, 6-dlmorpholinopyrimidine, 

iH-NMR (CDCI3-TMS): 5 = 3.29 (8H, t). 3.43 (2H. s). 3.85 (8H. t). 8.20 (1H. s) 
Example 25 

35 Preparation of (R)-1-[2-(2. 3-methylenedioxyphenyl) heptyl]-3-[4, 6- bis (dimethylamino) pyrlmidine-5-yl]urea 
(Compound No. 216 in Table 10): 

To a solution of 23.78 g (0.1405 mol) of 5-amino-4, 6-bis (dimethylamino) pyrimidine in 476 ml of 
methylene chloride were added 17.4 g (0.0586 mol) of bis(trichloromethyl) carbonate (namely triphosgene) 

40 and 34.1 g (0.337 mol) of triethylamine, and the resultant mixture was refluxed with heating for 1.5 hours. 
The reaction mixture was allowed to cool at room temperature, mixed with 33.0 g (0.1402 mol) of (R)-2-(2, 
3-methylenedioxyphenyl)-heptylamine and allowed to react at room temperature overnight. The reaction 
mixture was mixed with a small amount of aqueous ammonia and water, and the aqueous layer was 
extracted with methylene chloride. The organic layer was washed with water, dried over anhydrous 

45 magnesium sulfate and the solvent evaporated. The residue was chromatographed on a silica gel column, 
eluting with ch!oroform-1% methanol/chloroform-2% methanol/chloroform and recrystallized from heptane 
and ethyl acetate to give 41 .0 g of the titled compound, 
mp. 151.0 - 151.5'C 

iH-NMR (CDCP-TMS): 5 = 0.83 (3H, t), 1.22 (6H, m). 1,56 (2H. m). 2.84 (1H, quint), 3.00 (12H, s). 3.38 
50 (1H. m), 3.43 (1H, m), 4.33 (1H, t). 5.51 (1H. s). 5.82, 5.B8 (each 1H. s). 6.52 (1H, dd), 6.68-6.75 (2H, m), 
8.10 (1H. s) 
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Example 26 

Preparation of {R)-1-[2-(2, 3-methylenedioxyphenyl) heptyl)-3-(4, 6-dipyrrolidinopyrimicline-5-yl) urea (Com- 
pound No. 217 in Table 10): 

5 

Using 5-amino-4, 6'dipyrroiidinopyrimidine in place of 5-anr^ino-4. 6-bis (dimethylamino) pyrimidine In 
Exannple 25, the reaction was effected in the same manner as in Example 25 to give the titled compound, 
mp. 199 - 200.5 

^H-NMR (CDCI3-TMS): 5 = 0.83 (3H, t), 1.21 (6H, m), 1.60 (2H, m). 1.80 (8H. m). 2.85 (1H. quint). 3,44 
10 (2H, t), 3.52 (8H, m), 4.49 (1H, t). 5.37 (1H, s). 5.80, 5.87 (each 1H. s). 6.52 (1H, dd). 6.68 (1H. dd), 6.73 
(1 H, dd). 8.07 (1 H. s) 

Example 27 

75 Preparation of (R)-1-[2-(2. 3-methylenedioxyphenyl) heptyI]-3-(4, 6-dimorpholinopyrim!dine-5-yI) urea (Com- 
pound No. 218 in Table 10): 

Using 5-amlno-4, 6-dimorpholinopyrlmidine in place of 5-amino-4, 6-bis (dimethylamino) pyrimidine in 
Example 25, the reaction was effected in the same manner as in Example 25 to give the titled compound. 
20 mp. 128 - 132 -C 

^H-NMR (CDCI3-TMS): 5 = 0.83 (3H. t). 1.21 (6H, m). 1.60 (2H. m). 2.85 (1H. m). 3.20-3.39 (9H. m), 3.63 
(1H, m). 3.69 (8H, t). 5.38 (1H, t), 5.42 (1H. s). 5.68, 5.75 (each 1H, s), 6.52 (1H. dd), 6.66-6.75 (2H. m), 8.32 
(1H,s) 

25 Reference Example 19 

Preparation of 5-amino-4, 6-dimethoxypyrimidine: 

(I) Preparation of 4, 6-dimethoxy-5-nitropyrimidine: 

30 To a suspension of 60% sodium hydride/oil (2.64 g) in 50 ml of methanol was added gradually 5.82 

g of 4. 6-dichloro-5-nitropyrimidine under water cooling, and the resultant mixture was stirred at room 
temperature for 30 minutes and the solvent evaporated in vacuo. The residue was mixed with water, and 
the precipitated crystals were filtered and washed with water and n-hexane in order to give 5.10 g of 4, 
6-dimethoxy-5-nitropyrimidine. 

35 (ii) A mixture of 5 g of iron dust, 0.5 g of acetic acid and 3.5 ml of water was refluxed with heating for 30 
minutes, allowed to cool at 80 'C and mixed with 14 ml of 2-propanol and gradually 4.26 g of 4, 6- 
dimethoxy-5-nitropyrimidine obtained in (i). The resultant mixture was stirred at the same temperature for 
1 hour, allowed to cool at 40 • 0, mixed with a solution of 1 .5 g of potassium carbonate in 2.5 ml of water 
and stirred further for 1 hour. Acetone was added to the mixture, which was filtered through Ceiite. The 

40 filtrate was concentrated in vacuo, and the residue was mixed with water and shaken with ether. The 
organic layer was washed with saturated saline, dried over anhydrous sodium sulfate and the solvent 
evaporated to give 3.55 g of the titled compound. 

^H-NMR (CDCI3-TMS): 6 = 3.54 (2H, br. s). 4.01 (6H. s). 7.98 (1H. s) NMR 

45 Example 28 

Preparation of (R)-1-[2-(2, 3-methylenedioxyphenyl) heptyl]-3-(4, 6-dimethoxypyrimidine-5-yl) urea (Com- 
pound No. 219 in Table 10): 

50 (i) Preparation of N-phenoxycarbonyl-(R)-2-(2, 3-methylenedioxyphenyl) heptyfamine: 

To a mixture of 2.35 g of (R)-2-(2, 3-methylenedioxyphenyl) heptylamine, 1.20 g of triethylamine and 
20 ml of ethyl acetate was dropwise added 1.72 g of phenyl chloroformate with ice cooling and stirring, 
and the resultant mixture was stirred at room temperature for 2 hours. The reaction mixture was washed 
with water and saturated saline in this order, dried over anhydrous sodium sulfate and the solvent 
55 evaporated to give 3.51 g of N-phenoxycarbonyl-(R)-2-(2, 3-methylenedioxyphenyI) heptylamine. 

1H-NMR (GDCI3-TMS): 5 = 0,85 (3H. t). 1.26 (6H, m), 1.67 (2H, m). 3.02 (1H. quint), 3.38 (IH, m). 3.63 
(1H. m), 4.95 (IH. br. s), 5.94 (2H. s). 6.69. 6.75 (each IH, d). 6.83 (IH. t), 7.06 (2H, d). 7. 16 (1H, t), 7.34 
(2H, obs.quint) 



41 



EP 0 591 830 A1 



(il) A mixture of 0.78 g of 5-amino-4, 6-dimethoxypyrimidine, 1.78 g of N-phenoxycarbonyl-(R)-2-(2, 3- 
methylenedioxyphenyl) heptylamine. obtained in (!) 0.76 g of 1. 8-diazabicyclo [5. 4, 0] undec-7-ene and 

8 ml of dioxane was refluxed under heating and stirring for 25 hours and the solvent evaporated. The 
residue was chromatographed on a silica gel column, eluting with chloroform-2-propanol (20 : 1) and 

5 then with ethyl acetate-n-hexane (1 : 1 — 2 : 1) to give 0.15 g of the titled compound, 
mp. 196 - 197-C 

^H-NMR (CDCI3-TMS): 5 = 0.83 (3H, t), 1.23 (6H. m). 1.63 (2H, m). 2.93 {1H, m), 3.31 (1H. m), 3.62 
(1H. m), 3.91 (6H. s). 4.78 (1H. br.s). 5.48 (1H, s). 5.85 (2H. s). 6.58 (1H. dd). 6.71 (1H. dd), 6.76 (1H, 
dd). 8.27 (1H. s) 

70 

Reference Example 20 

Preparation of 5-amino-4, 6-di (1 -methylethoxy) pyrimidine: 

(i) Preparation of 4, 6-di (l-methylethoxy)-5-nitrO"pyrimidine: 

To a mixture of 6.28 g of 4, 6-dihydroxy-5-nitropyrimidine. 6.00 g of 2-propanol. 10.5 g of 
triphenylphosphine and 80 mi of tetrahydrofuran was added 6.97 g of diethyl azodicarboxylate at room 
temperature with stirring, and the resultant mixture was stirred for 2 hours, mixed with 10.5 g of 
triphenylphosphine and 6.97 g of diethyl azodicarboxylate, stirred for 11 hours, again mixed with 10.5 g 
of triphenylphosphine and 6.97 g of diethyl azodicarboxylate and stirred for further 11 hours. The 
precipitate was filtered off. and the filtrated was concentrated in vacuo. The residue was mixed with 
ether, and the insoluble material was filtered off. The filtrate was concentrated in vacuo, and the residue 
was chromatographed on a silica gel column, eluting with ethyl acetate-n-hexane {1 : 14) to give 3.13 g 
of 4, 6-di (1-methylethoxy)-5-nitropyrimidine. 

^H-NMR (CDCI3-TMS): 5 = 1.37 (12H, d). 5.44 (2H, obs. quint). 8.37 (1H. s) 
(li) A mixture of 3 g of iron dust. 0.3 g of acetic acid and 2.5 ml of water was refluxed with heating for 30 
minutes, allowed to cool at 80 "C and mixed with 10 ml of 2-propanol and gradually 3.10 g of 4, 6-di (I- 
methylethoxy)-5-nitropyrimidine obtained in (i). The resultant mixture was stirred at the same temperature 
for 1.85 hours, allowed to cool at 40 'C. mixed with a solution of 1.00 g of potassium carbonate in 2,5 ml 
of water and stirred for further 1 hour. Acetone was added to the mixture, which was filtered through 
Celite. The filtrate was concentrated in vacuo, and the residue was mixed with water and shaken with 
ether. The organic layer was washed with saturated saline, dried over anhydrous sodium sulfate and the 
solvent evaporated. The residue was chromatographed on a column of silica gel. eluting with ethyl 
acetate-n-hexane (1 : 10) to give 2.37 g of the titled compound. 

^H-NMR (CDCia-TMS): 5 = 1.36 (12H. d). 3.50 (2H. br. s), 5.33 (2H, obs. quint), 7.94 (1H, s) 

Example 29 

Preparation of (R)-1-[2-(2, 3-methylenedioxyphenyl) heptyl]-3-(4. 6-di (i-methylethoxy) pyrimidine-5-yl]urea 
40 (Compound No. 220 In Table 10): 

(i) Preparation of 4, 6-di (l-methylethoxy)-5-ethoxycarbonyl-amlnopylimidine: 

To a mixture of 0.42 g of 5-amino-4, 6-di (1 -methylethoxy) pyrimidine, 0.30 g of pyridine and 8 ml of 
methylene chloride was dropwise added 0.26 g of ethyl chloroformate at room temperature with stirring. 
45 and the resultant mixture was stirred for 5 hours. The reaction mixture was washed with water and 
saturated saline in order, dried over anhydrous sodium sulfate and the solvent evaporated. The residue 
was chromatographed on a silica gel column, eluting with ethyl acetate-n-hexane (1 : 5) to give 0.29 g of 
4, 6-dl (l-methylethoxy)-5-ethoxycarbonyIaminopyrimidine. 

1H-NMR (CDCI3-TMS): 5 = 1.29 (3H. t). 1.35 (12H, d). 4.19 (2H. q). 5.35 (2H. obs. quint). 5.70 (1H, 
so br.s), 8.25 (1 H, s) 

(ii) A mixture of 0.28 g of 4, 6-di (1-methylethoxy)-5-ethoxycarbonylaminopyrlmidine obtained in (i), 0.24 

9 of (R)-2-(2, 3-methylenedioxyphenyl) heptylamine, 0.15 g of 1, 8-dia2abicyclo [5, 4, 0] undec -7-ene 
and 5 ml of toluene was stirred at IIO'C for 10.5 hours, and the solvent was evaporated. The residue 
was chromatographed on a silica gel column, eluting with ethyl acetate-n-hexane (2:5—1 : 2) to give 

55 0.27 g of the titled compound, 
mp. 96.5 - 98-C 

1H-NMR (CDCI3-TMS): 5 = 0.83 (3H. t), 1.22 (6H, m). 1.28. 1.31 (each 6H, d), 1.63 (2H, m). 2.89 (1H. 
quint). 3.30 (1H. m). 3.59 (1H. m). 4.87 (1H. t). 5.30 (2H, obs. quint). 5.46 (1H. s). 5.77, 5.81 (each 1H. s), 



20 



25 



30 



42 



EP 0 591 830 A1 



6.57 (1H. dd). 6.67 (1H. dd). 6.71 (1H. dd). 8.22 (1H. s) 
Reference Example 21 
5 Preparation of 5-amino-4-dimethylamino-6-ethoxypyrinnldlne: 

(i) Preparation of 4-chloro-6-dinnethylamino-5-nitropyrimidine 

To a mixture of 7.76 g of 4, 6-dichloro-5-nitropyrimidine, 3.70 g of sodium hydrogencarbonate and 
80 ml of acetone was gradually dropwise added 50% aqueous dimethylamine (3.79 g) with ice cooling 

10 and stirring, and the mixture was stirred at room temperature for 30 minutes. Every 30 minutes, 50% 
aqueous dimetliylamine (0.7 g) was added three times to the mixture, and the solvent was evaporated in 
vacuo. The residue was mixed with 70 mi of ethyl acetate, heated at 45 • C and the insoluble material 
was filtered off. The filtrate was dried over anhydrous sodium sulfate and the solvent evaporated. The 
residue was mixed with n-hexane and triturated. The precipitated crystals were filtered off to give 7.53 g 

75 of 4-chloro-6-dimethylamino-5-nitropyrimidine. 

(ii) Preparation of 4-dimethylamino-6-ethoxy-5-nitro-pyrimidine: 

To a mixture of 3.04 g of 4-chloro-6-dimethylamino-5-nitropyrimidine obtained in (i) and 20 rinl of 
ethanol was added dropwise a mixture of 60% oily sodium hydride (0.72 g) and 10 ml of ethanol with 
water cooling and stirring, and the resultant mixture was stirred at room temperature for 1 hour and 
20 refluxed with heating for 2.5 hours. The mixture was concentrated in vacuo to remove the solvent, and 
the residue was mixed with water. The precipitated crystals were filtered and washed with water to give 
2.55 g of 4-dimethylamino-6-ethoxy-5-nitropyrimidine. 

(ill) A mixture of 3 g of iron dust, 0.3 g of acetic acid and 2.5 ml of water was refluxed with heating for 30 
minutes, allowed to cool at 80**C and mixed with 10 ml of 2-propanol and gradually 2.33 g of 4- 

25 dimethylamino-6-ethoxy-5-nitropyrimidine. The resultant mixture was stirred at the same temperature for 
1 hour, allowed to cool at 40 • C. mixed with solution of 0.9 g of potassium carbonate in 1 .5 ml of water 
and stirred for further 1 hour. Acetone was added to the mixture, which was filtered through Celite. The 
filtrate was concentrated in vacuo, and the residue was mixed with water and shaken with ether. The 
organic layer was washed with water and saturated saline in order, dried over anhydrous sodium sulfate 

30 and the solvent evaporated to give 1 .80 g of the titled compound. 

^H-NMR{CDCl3-TMS): 5 = 1.42 (3H. t), 2.88 (6H. s). 3.47 (2H. br. s). 4.30 (2H. q). 8.05 (1H, s) 

Example 30 

35 Preparation of (R)-1 -[2-(2, 3-methylenedioxyphenyl) hepty!]-3-(4-dimethylamlno-6-ethoxypyrimidine-5-y I) 
urea (Compound No. 221 in Table 10): 

A mixture of 0.66 g of 5-amino-4-dimethylamino-6-ethoxypyrimidine, 1 .28 g of N-ethoxycarbonyl-(R)-2- 
(2, 3-methylenedioxyphenyl) heptylamine, 0.55 g of 1, 8-diazabicycio [5, 4, 0] undec-7-ene and 10 ml of 

40 dioxane was stirred at 100* C for 16 hours and the solvent evaporated. The residue was chromatographed 
on a silica gel column, eluting with ethyl acetate-n-hexane (2:1 -3:1), and the product was dissolved in 
ether. The solution was washed with water and saturated saline in this order, dried over anhydrous sodium 
sulfate and the solvent evaporated. The residue was triturated with n-hexane to give 0.63 g of the titled 
compound. 

45 mp. 62 - 64 • C 

^H-NMR(CDCl3-TMS): 6 = 0.83 (3H, t). 1.22 (6H, m), 1.32 (3H. t). 1.62 (2H, m). 2.90 (1H. m). 2.96 (6H, 
s), 3.37 (1H, m), 3.55 (1H. m). 4.32 (2H. q). 4.76 (1H. t), 5.44 (1H, s). 5.80. 5.82 (each 1H. s). 6.57 (1H. dd), 
6.70 (1H. dd), 6.74 (1H, dd), 8.16 (1H, s) 

50 Reference Example 22 

Preparation of 3-methyl-4-(1-methylethoxy)-1-phenyl-5-pyra20lecarboxylic acid: 

(1) Preparation of 3-methyl-4-(1 -methylethoxy)-1 -phenyl-5-pyrazolecarboxylic acid methyl: 
55 A mixture of 3.02 g of 4-hydroxy-3-methyl-1-phenyl-5-pyrazolecarboxylic acid methyl, 2.43 g of 

Isopropyl iodide, 2.52 g of potassium carbonate and 20 ml of acetone was refluxed with heating and 
stirring for 19 hours. (Three hours later, 0.44 g of isopropyl iodide and 0.36 g of potassium carbonate 
were added additionally.) The reaction mixture was allowed to cool at room temperature and the salt was 



43 



EP 0 591 830 A1 



filtered off. The filtrated was concentrated in vacuo, and tlie residue was cliromatographed on a silica gel 
column, eluting with ethyl acetate-n-hexane (1 : 7) to give 3.42 g of 3-methyl-4-(1-methylethoxy)-1- 
phenyl-5-pyrazolecarboxylic acid methyl. 

1H.NMR(CDCI3-TMS): 5 = 1.35 (6H. d). 2.28 (3H. s). 3.78 (3H. s). 4.34 (1H. obs. quint). 7.26-7.45 (5H, 

5 m) 

The following compounds were prepared similarly. 
1, 3-dimethyl-4-(1-methylethoxy)-5-pyrazolecarboxyllc acid methyl: 
5 = 1.29 (6H. d), 2.19 {3H. s). 3.90 (3H. s). 4.04 (3H. s), 4.19 (1H. obs. quint) 
3-methyI-4-(l-methylethoxy)-l-(l-methylethyl)-5-pyrazolecarboxyiic acid methyl: 
70 5 = 1 .28 (6H, d). 1 .43 (6H, d), 2.20 (3H, s), 3.89 (3H, s). 4.1 5 (1 H, obs. quint), 5.32 (1 H. obs. quint) 

1-(1, 1-dimethylethyl)-3-methyl-4-(l-methylethoxy)-5-pyra2oiecarboxylic acid ethyl: 
5 = 1.25 (6H. d). 1.40 {3H. t), 1.62 (9H. s). 2.17 (3H, s). 4.12 (1H, obs. quint). 4.35 (2H, q) 
(ii) To a solution of 2.74 g of 3-methyl-4-(1-methylethoxy)l-phenyl-5-pyrazoiecarboxylic acid methyl ester, 
obtained in (i), in 20 ml of methanol was added a solution of 0.80 g of sodium hydroxide in 5 ml of water, 
75 and the resultant mixture was refluxed with heating for 1.5 hours. The methanol was evaporated in vacuo, 
and the residue was dissolved in water to give a solution, which was mixed with cone, hydrochloric acid. 
The precipitated crystals were filtered and washed with water to give 2.53 g of 3-methyl-4-(l- 
methylethoxy)-l-phenyl-5-pyra20lecarboxylic acid. 

iH-NMR(CDCl3-TMS): 5 = 1.41 (6H, d), 2.36 (3H, s), 4.55 (1H, obs. quint). 7 .39-7.45 {5H. m) 
20 The following compounds were prepared similarly. 

1 , 3-dimethyl-4-(l-methylethoxy)-5-pyrazolecarboxylic acid: 

^H-NMR (CDCI3-TMS): 5 = 1.37 (6H. d), 2.27 (3H, s), 4.07 (3H, s), 4.49 (1H, obs. quint) 
3-methyi-4-(l-methylethoxy)-I-(!-methylethyl)-5-pyra2olecarboxyIic acid: 

^H-NMR (CDCI3-TMS): 5 = 1.37 (6H. d), 1.44 (6H. d), 2.29 (3H, s). 4.50 {1H, obs. quint), 5.46 (1H. obs. 
25 quint) 

1 -(1 , 1 -dimethylethyl)-3-methyl-4-(1 -methylethoxy)-5-pyra20lecarboxylic acid: 
^H-NMR (CDCI3-TMS): 5 = 1.38 (6H. d). 1.69 (9H, s). 2,27 (3H,s), 4.50 (1H. obs. quint) 

Example 31 

30 

Preparation of (R)-1 -t2-{2. 3-methylenedioxyphenyl) heptyl]-3-[3-methyl-4-(1 -methylethoxy)-1 - 
phenylpyrazole-5-yI]urea (Compound No. 248 in Table 12): 

A mixture of 0.91 g of 3-methyl-4-{1-methylethoxy)-1-phenyl-5-pyrazolecarboxylic aid, 0.96 g of 
35 diphenylphosphoryl aside. 0.43 g of triethylamine and 15 ml of toluene was stirred at 80' C for 3 hours and 
allowed to cool with ice. To the mixture was added a solution of 0.82 g of (R)-2-(2. 3-methylenediox- 
yphenyl)heptylamine in 8 ml of toluene with ice cooling and stirring, and the resultant mixture was stirred at 
room temperature for 3 hours and concentrated in vacuo. The residue was chromatographed on a silica gel 
column, eluting with ethyl acetate-n-hexane (1 : 3 — 1 : 2) to give 1.42 g of the titled compound. 
40 mp. 125.5 - 126.5 -C 

^H-NMR (CDCI3-TMS): 5=0.83 (3H, t), 1.20 (6H. d). 1.21 (6H, m). 1.62 (2H, m), 2.23 (3H. s). 2.86 (1H. 
obs. quint). 3.36 (IH, m). 3.54 (1H. m), 4.12 (1H. obs. quint). 5.34 (1H, t), 5.70 (1H. s), 5.76, 5.80 (each 1H, 
s). 6.57 (IH. dd). 6.66 (IH, dd), 6.72 (IH. dd). 7.31-7.43 (5H, m) 

45 Example 32 

Preparation of (R)-1-[2-(2, 3-methylenedioxyphenyl) heptyl]-3-t1 , 3-dimethyl-4-{1-methyiethoxy)pyrazole-5- 
yl]-urea (Compound No. 249 in Table 12): 

50 Using 1, 3-dimethyl-4-(l-methylethoxy)-5-pyra20lecarboxylic acid in place of 3-methyl-4-(l- 

methylethoxy)-!-phenyl-5-pyra2olBcarboxylic acid in Example 31, the reaction was effected in the same 
manner as in Example 31 to give the titled compound, 
mp. 123 - 124- C 

1H-NMR (CDCI3-TMS): 5=0.81 (3H. t). 1.16 (6H, d). 1.22 (6H. m). 1.63 (2H. m). 2.14 (3H, s). 2.88 (IH, 
55 obs. quint). 3.35 (IH. m). 3.49 (3H, s), 3.55 (IH. m). 4.00 (IH. obs. quint), 4.88 (IH, t). 5.82. 5.84 (each IH, 
s). 5.94 (IH, s), 6.59 (IH, dd). 6.66 (IH. dd), 6.73 (1H, dd) 
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Example 33 

Preparation of {R)-1-[2-(2, 3-methylenedioxyphenyl) heptyl]-3-[3-methyl-4-(1-methylethoxy)-1-(1-meth!ethyl) 
pyrazole-5-yl]urea (Compound No. 250 in Table 12): 

5 

Using 3-methy!-4-(1-methylethoxy)-1-(1-methylethyl)-5-pyrazolecarboxylic acid in place of 3-methyl-4- 
(1-methylethoxy)-1-phenyl-5-pyrazolecarboxylic acid in Example 31, the reaction was effected In the same 
manner as in Example 31 to give the titled compound as amorphous solid. 

^H-NMR (CDCI3-TMS): 5 = 0.83 (3H, t). 1.16 (6H, d), 1.22 {6H, m), 1.31 (6H. dd). 1.61 (2H, m). 2.16 (3H, 
70 s), 2.87 (1H. obs. quint). 3.35 {1H. m). 3.54 (1H, m), 3.99 (1H. obs. quint). 4.31 (1H, obs. quint), 4.91 (1H. t). 
5.80 (2H. s). 5.82 {1H. s). 6.57 (1H. dd). 6.66 (1H. dd). 6.72 (IH.dd) 

Example 34 

75 Preparation of (R)-1-[2-(2, 3-methylenedioxyphenyl) heptyl]-3-[1-(1 , 1-dlmethylethyl)-3-methyh4-(l- 
methylethoxy) pyrazole-5-yl]urea (Compound No. 251 in Table 12): 

Using 1-(1. 1-dimethylethyI)-3-methyl-4-(1-methylethoxy)-5-pyrazolecarboxy|jc acid in place of 3-methyl- 
4-(1-methylethoxy)-1-phenyl-5-pyra2olecarboxylic acid in Example 31, the reaction was effected in the same 
20 manner as in Example 31 to give the titled compound, 
mp. 98.5 - 99 • C 

iH-NMR(CDCl3-TMS): 5 = 0.83 {3H,t). 1.17 (6H,d), 1.22 (6H.m), 1.47 (9H,s). 1.62 (2H,m), 2.14 (3H.s), 
2.86 (1H. obs. quint). 3.37 (1H,m), 3.51 (IH.m). 4.03 (1H. obs. quint), 4.86 (1H, t). 5.50 (1H, s). 5.80 (2H, s), 
6.57 (1 H, dd). 6.66 (1 H, dd), 6.71 (1 H. dd) 

25 

Example 35 

Preparation of (R)-1-[2-(2. 3-methylenedioxyphenyl) heptyl]-3-(4-ethoxycarbony!-1-phenylpyrazole-5-yl) urea 
(Compound No. 252 in Table 12): 

30 

To a mixture of 1.16 g of 5-amino-l-phenylpyrazole-4-carboxylic acid ethyl ester and 10 ml of 
methylene chloride were dropwise added 0.53 g of bis (trichloromethyl) carbonate and 1.11 g of 
triethylamine in order with ice cooling and stirring, and the resultant mixture was refluxed with heating for 4 
hours. The reaction mixture was allowed to cool to room temperature, mixed with a solution of 1.18 g of (r)- 

35 2-(2, 3-methylenedioxyphenyl) heptylamine In 3 ml of methylene chloride, stin-ed at room temperature for 2 
hours and the solvent evaporated. Water was added to the residue, and the mixture was extracted with ethyl 
acetate. The organic layer was washed with saturated saline, dried over anhydrous sodium sulfate and the 
solvent evaporated. The residue was chromatographed on a column of silica gel, eluting with ethyl acetate 
and n-hexane (2 : 5) to give 1 .94 g of the titled compound as amorphous solid. 

40 ^H-NMR (CDCI3-TMS): 5 = 0.82 (3H, t), 1.20 (6H. m), 1.35 (3H. t). 1.54 (2H, m). 2.78 (1H. m). 3.18 (1H. 

m), 3.45 (1H, m). 4.29 (2H. q). 4.83 (1H, t). 5.88, 5.90 (each 1H, s), 6.57 (1H. dd), 6.71-6.82 (2H, m), 7.32- 
7.52 (5H + 1 H, m), 7.94 (1 H. s) 

Example 36 

45 

Preparation of (R)-1-[2-(2, 3-methylenedioxyphenyl) heptyl]-3-(3, 5-di-2-pyridyl-4H-1 . 2, 4-tria2ole-4-yl)urea 
(Compound No. 288 in Table 13): 

To a mixture of 1.19 g of 4-amino-3. 5-dl-2-pyridyl-4H-l 2, 4-triazole and 10 ml of methylene chloride 
were dropwise added 0.53 g of bis(trichloromethyl) carbonate and 1.11 g of triethylamine with ice cooling 

so and stirring, and the resultant mixture was refluxed with heating for 17 hours. On the way, 0.53 g of bis- 
(trichloromethy!) carbonate and 1.11 g of triethylamine were added 14 hours later. The reaction mixture was 
allowed to cool to room temperature, mixed with a solution of 1.18 g of (R)-2-(2. 3-methylenedioxyphenyl) 
heptylamine In 3 ml of methylene chloride and stirred at room temperature for 6 hours. The reaction mixture 
was washed with saturated saline, dried over anhydrous sodium sulfate and the solvent evaporated. The 

55 residue was chromatographed on a silica gel column, eluting with ethyl acetate-acetone (7/1 -* 5/1) to give 
1.66 g of the titled compound, 
mp. 162 - 163-C 

^H-NMR (CDCI3-TMS): 5 = 0.79 {3H. t). 1.12 (6H. m). 1.49 (2H. m). 2.79 (1H. obs. quint). 3.33 (1H. m), 
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3.45 (1H. m). 5.80. 5.82 (each 1H. s). 5.85 (IH, br. s), 6.48 (1H. dd). 5,61-6.68 (2H. m). 7.37 (2H. dd). 7.86 
(2H, dt). 8.22 (2H, d). 8.53 (2H. d). 9.33 (1H. s) 

The compounds as shown in Tables 1-13 above can be prepared in the same manner as in 
Examples 1 - 30. 

5 

Experiment 

ACAT inhibition of the compounds of the present invention were assayed by the following method. 
HepG2 cell coming from human hepatic cancer cell was used for assaying ACAT activity. Thus, the assay 

70 was effected by adding radioactivity labelled oleic acid-bovine serum albumin complex into an incubation 
solution of HepG2 cell and measuring the amount of radioactivity labelled cholesterol oleate produced from 
the radioactivity labelled oeleic acid within the cell. Therefore, the activity of the compound of this invention 
to inhibit ACAT was obtained by calculating how much percent lowered the productivity of cholesterol 
oleate in control group containing no test compound by adding the test compound in each concentration 

75 (uM) and then expressing ICso value, namely concentration of a test compound required to Inhibit 50% 
expression of enzyme. Table 14 shows the result. 

Table 14 



20 



25 



30 



Example No 


ICso (uM) 


1 


0.01 


2 


0.003 


3 


0.018 


4 


0.0065 


8 


0.01 


9 


0.05 


10 


0.0076 


17 


0.0009 


18 


0.101 


20 


0.037 


21 


0.154 


22 


0.139 


23 


0.195 


24 


0.230 


25 


0.057 


26 


0.175 


29 


0.314 


30 


0.109 


31 


0.028 


34 


0.106 



Effect of the Invention: 

45 



The compounds of the present invention are expected to be useful as mediclnals for treating 
hyperlipemia and atherosclerosis, showing potent ACAT inhibitory activity. 



Claims 

50 



1. Carboxamide derivatives of the following general formula (1): 



55 
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OR' 




(CH2)„,-CR*r5. 



'-(CH2)„-(NH)p-CONH-(CH2)q-( A ) ( I ) 




R3 



wherein, m, n and q each independently represent an integer from 0 to 3, p represents 0 or 1, R' and 
R2 each Independently represent C1-C3 alkyi group, or and R^, taken together, may form C1-C3 
alkylene group. represents hydrogen atom, amino group, C1-C3 alkylamino group, C2-CG dial- 
kylamino group, Ci-Ca alkyI group, C2-C7 acyl group, pyrrolidino group, piperidino group, morpholino 
group, nitro group, hydroxy group, C2-C7 acyloxy group. C1-C3 alkoxy group or halogen atom, 
represents hydrogen atom or C1-C10 alkyI group, represents C1-C10 alkyI group, or R* and R^. 
taken together, may form C2-C7 alkylene group, A ring represents; 



wherein R^ and R^ each independently represent C1-C5 alkyI group. C1-C5 alkoxy group, or halogen 
atom, RS represents hydrogen atom, amino group, C1-C3 alkylamino group, C2-C6 dialkylamino group, 
C1-C5 alkyl group, C1-C5 alkoxy group, pyrrolidino group, piperidino group, morpholino group or 
halogen atom, or A ring represents; 



wherein R^ represents hydrogen atom, C1-C5 alkyl group or C1-C5 alkoxy group and X represents; 
-(0)r(CH2)«-CR^°R^^-(CH2)y-(0)z- 

in which R^° and R^"" each independently represent hydrogen atom or C1-C5 alkyl group, r and 2 each 
independently represent 0 or 1 , and x and y each independently represent an integer from 0 to 5 under 
the condition that O^x + y^5;orA ring represents; 



wherein B ring represents 5 or 6-membered nitrogen-containing aromatic group, and R^^ each 
Independently represent C1-C5 alkyl group, optionally substituted phenyl group or piperazino group, 



R' 



6 






12 
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pyridyl group. C1-C5 alkoxy group, a group; 



(in which R^^ and R^^ each independently represent hydrogen atom or C1-C5 alky! group, or R^^ and 
R^s, taken together, nnay fornn Ca-Ce alkylene group), morpholino group, carboxy group or C2-C4 
alkoxycarbonyl group. R^* represents hydrogen atom or C1-C5 alkyl group, with the proviso that R^^ 
and R^2 are attached to the two atoms adjacent to the atom on the B ring which is bound to the moiety: 

-C0NH.(CH2)q- 

(In which q has the same significance as defined above), with the proviso that when A ring is 




in which R^ R^ and have the same significance as defined above, then p represents 0) or 
pharmaceutically acceptable salts thereof. 

The compound according to claim 1, in which R^ represents hydrogen atom, amino group, C1-C3 
alkylamino group. C2-C6 dialkylamino group, C1-C3 alky! group, C2-C7 acyl group, hydroxy group. O2- 
C4 acyloxy group, C1-C3 alkoxy group or halogen group, R* represents hydrogen atom. R^ represents 
Ci-Cio alkyl group, or R* and R^ taken together, may form C2-C7 alkylene group, and A ring 
represents; 




r7 

wherein R^ and R^ have the same significance as defined in claim 1 above, and R^ represents 
hydrogen atom, amino group. C1-C3 alkylamino group. C2-CG dialkylamino group. C1-C5 alkyl group. 
Ci -C3 alkoxy group or halogen atom, or; 



R« 




wherein R^ and X have the same significance as defined in claim 1 above, or; 
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i12 




B 



>14 



»13 



wherein B ring and R^* have the same significance as defined in claim 1 above, and R'2 and R'3 each 
independently represent d-Cs alkyi group, phenyl group, pyridyl group. C-Cs alkoxy group, a group: 



— N 



>15 



in which R« and R« have the same significance as defined in claim 1 above, morpholino group or 62- 
C* alkoxycarbonyl group. 

3. The compound according to claim 1, in which m, p and q each independently represent 0 or 1 n 
represents 0. 1 or 2, R3 represents hydrogen atom, Cz-Cs dialkylamino group or Cz-C* acryl group R* 
represents hydrogen atom. Rs represents C-Cb alkyI group, and A ring represents: 




wherein and R^ each independently represent C-Cs alkyI group. C-Cs alkoxy group or halogen 
atom. R8 represents hydrogen atom. Ca-Cg dialkylamino group. C-Ca alkoxy group or halogen atom 
or A ring represents; 



Wherein represents hydrogen atom or C1-C3 alkoxy group, and X represents; 
■(0)r-(CH2)x-CR^°R^^-(CH2)y-(0)^- 

in which and R^^ each independently represent hydrogen atonn or C1-C3 alkyI group, r and z have 
the same significance as defined in clairp 1, and x and y are each independently an integer from 0 to 3 
under condition that OSx + yS3. orA ring reprsents; 
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wherein B ring represents pyrimidine ring, pyrazole ring or triazole ring, R^^ an^l R*^ each indepen- 
dently represent Ci-Cs alkyi group, plienyl group, pyridyl group or C1-C5 alkoxy group, or a group: 



.15 



N 



.16 



in which R^^ and R^^ each Independently represent C1-C3 alkyI group, or R"*^ and R^^, taken together, 
may form Ca-Cs alkylene group, morpholino group or C2-C4 alkoxycarbonyl group and R^* represents 
hydrogen atom or Ci -C3 alky I group. 

The compound according to claim 1, In which m and q represent 0, n represents 0, 1 or 2, p represents 
0 or 1, R2 represents hydrogen atom, C2-C5 dialkylamino group or C2-C4 acyl group, R* represents 
hydrogen atom. R^ represents Ci-Cs aikyi group. A ring represents; 




wherein R^ and R^ each independently represent C1-C5 alky! group and R^ represents hydrogen atom 
or Ca-Ce dialkylamino group, or A ring represents; 



R» 




wherein R^ represents hydrogen atom or Ci -Cs alkoxy group, and X represents; 
-(0)r(CH2)x-CRi°R^^-(CH2)y-(0),. 

in which R"*® and R^^ each independently represent hydrogen atom or C1-C3 alkyI group, r and z have 
the same significance as defined in claim 1 above, x and y each independently represent an integer 
from 0 to 3 under condition that 0:Sx + y5 3. orA ring represents; 
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in which B ring represents pyrinnidine ring or pyrazole ring, R^^ 3^^! R^^ each independently represent 
C1-C5 alky! group, phenyl group, C1-C5 alkoxy group, a group: 



.15 



N 



.16 



in which R^^ and R^^ each independently represent C1-C3 alky) group, or R^^ p^is^ ^gken together, 
may form C3-C5 alkylene group, or morpholino group, and R^* represents hydrogen atom or Ci-Ca 
alkyi group. 

The compound according to claim 1, in which m and q represent 0, n represents 1, p represents 0 or 1, 
and R^, taken together, form C1-C3 alkylene group, R^ and R* represent hydrogen atom, R^ 
represents C4-C7 alky I group, A ring represents; 




wherein R^ represents C1-C5 alkoxy group, or; 




in which R^^ and R''^ each independently represent C1-C3 alkoxy group, or; 



— n: 



>15 



)16 



in which R^^ and R^^ represent C1-C3 alkyI group, or R^s R'^ taken together, form C3-C5 alkylene 
group. 
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The compound according to claim 1, in wifiich m and q represent 0. n represents 1. p represents 0 or 1, 
and taken together form methylene group. and R* represent hydrogen atom, R^ represents 
pentyl group, and A ring represents; 




A pharmaceutical composition comprising the compound according to claim 1 and one or more 
pharmaceutically acceptable carrier. 

A lipid lowering agent comprising the compound according to claim 1 and one or more phanmaceuti- 
cally acceptable carrier. 
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